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Quantichem automatic analyzers 
for total water hardness and 
dissolved silica concentrations 
include the electronic colori- 
metric unit and the recorder. 
These analyzers are especially 
important in the operation of 
water treating facilities for high- 
pressure steam power plants. 








Automatically analyze wate: 
for silica and total hardness 


--- with the field-proven 
Quantichem instrument 


All the steps of an analysis . . . from the flushing of sample cells 
and calibration of photoelectric measuring circuit to the 

metering of reagents and the recording of results . . . are performed 
by the new Milton Roy Quantichem instrument. This automatic 
analyzer is, in fact, a miniature lab for analyzing water for 

total hardness or silica content. Units are now in actual customer 
use after more than three years of research and field testing. 


The silica analyzer has a range of 0 to 0.05 ppm . . . standard 
ranges for the total hardness analyzers are 0-3 and 0-5 ppm. 
Concentrations of other constituents in water, such as iron and 
phosphates, can also be analyzed by this unit. For these and other 
applications of this analyzer, consult our instrument engineers. 
Bulletin 1156 contains detailed information on the Quantichem 
instrument . . . write for your copy. 


Suncoast Instrument Division, M1LTON Roy COMPANY, 
1300 E. Mermaid Lane, Philadelphia 18, Pa. 
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Johnson treated buttonwood pith is 
ideal for cleaning and lubricating 
pivots and _ shafts. 
sealed metal cans. 


instrument 

Supplied in 

Order direct. 
$3.50 per qt. can 
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"osu pasparen CO Savannah River plant. Incidentally, some of the 
Pag cpng PO methods I describe are either in use, or were de- 
t,. = a veloped, for that plant.” Hackman’s atomic energy 
Wie gan assignment included full instrument design respon- J. R. Hackman 
sibility for sub-contracting, construction, and instru r 
. SO L DE R ment start-up. Your editor is pleased to note that Dick’s hobbies exactly / 
instrument match his own. That is, piano, photography, hiking, and high-fi. Of his 
Welton instrument solder is a soft hiking, Dick says “Generally carry more photographic equipment than 
. clothes.”” On high-fi Dick states: “Am a builder rather than buyer, now 
solder, specially compounded for wit eee ; wee ai . 

: ‘ exponent of the three-way cross-over and three-amplifier system. Just 
hair springs and many other com- for variety, Dick reports additional hobbies are deep-sea fishing, deer and 
ponents. It will not corrode after bear hunting, and fox hunting from horseback. 
soldering. Order direct. 

$2.50 per 4 oz jar 

Not Hardware, But Feedback. After a week of 

listening to the technical papers presented at ISA's 

Annual Conference last September in Cleveland, 

Welton WV. Gerard Piel concluded that the old-line instrument 

manufacturers are working under a delusion. They 

«3 ohnson still consider themselves “hardware makers,” when 

’ ‘ in fact, thinks Piel, they are making feedback sys- 

Engineering Company, Inc. tems. Says he: “What you are really making is a 

precision miniature parts revolution—you are protagonists of an idea feed- 

back!” And as publisher of SCIENTIFIC AMERI- 

62 SUMMIT AVENUE CAN, Piel is in a position to know what he is talking 

about. He’s a Harvard grad, former science editor 

SUMMIT z NEW JERSEY of LIFE magazine and was assistant to the president 
of the Henry Kaiser enterprises. Gerard Piel was one Gerald Piel 

of the men whose reorganization of the SCIENTIFIC 
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Dec 


6A 


Computer-Team for Control Design. In the design 
of a proposed process, every instrument engineer 
would like to know beforehand within what accuracy 
the process will be controllable. The article on page 
548 tells how you can determine the control accuracy 
of a proposed process—even before it is built! Ralph 
L. Moore recounts an actual case history in which the 
steady-state and dynamic performance of a proposed 
process control system was determined by simula- 
tion on an analog computer. Included in his text are 
detailed studies of three possible control schemes, 
the evaluation of each scheme based on its simulated 
performance, and the reasons for selecting the best 
control system. The unique approach described by 
Moore began with the formation by duPont of a 
“computer-team.” In our January issue, a further discussion of this team. 
approach to control design will be part of an article by duPont’s William 
Crawford. This series of two ISAJ articles is a valuable contribution to the 
perennial control engineers’ dilemma: “How well will these controls I’m 
designing work?” After release from Naval War-time duty author Moore 
studied engineering at the University of Delaware. From school he went 
to duPont as a specialist in their Instruments Section. In August this 
year, he became instructor in the Mechanical Engineering Department of 
Case Institute of Technology, where he plans to obtain his engineering 
doctorate. 





Ralph L. Moore 


How to Measure Interface Level. Here’s a mighty 
useful, practical, story (page 554) that will enable 
you to select the best method to measure your liquid- 
interface heights. Author J. R. Hackman wrote this 
paper as a requirement for a Drexel Institute instru 
mentation course. Says Dick: “Since I had to write, 
I decided to pick a practical subject which had not, 
in my opinion, previously been covered in a useful 
manner. My story is based on work I did on inter- 
face measurement in atomic energy for duPont’s 
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f. Wit asive electrokinetic principle 


Three self-generating, dynamic accelerometers for the measure- 
ment of accelerations from .01 g’s to 1000 g’s are now available 
from CEC. The exceptional performance characteristics of these 
accelerometers are made possible by the electrokinetic principle 
—forcing a polar liquid through a porous substance to create a 
potential difference between the surfaces of the substance. 

Freedom from spurious resonances permits the accurate meas- 
urement of acceleration over a frequency spectrum extending to 
80 KC. The low internal impedance, from 100K to 400K, permits 
operation without a high-impedance cathode follower. Operating 
over a temperature range from —20°F to +-150°F, these accel- 
erometers are undamaged by shocks of 5000 g's, and feature neg- 
ligible response to transverse accelerations. For complete details, 
call your nearest CEC field office or write for Bulletins CEC 
1600-X3, 1601-X3, and 1602-X3. 


Subminiature Type 4-242-2 (shown at left) weighs 
20 grams, and features a quick-disconnect cable. The 
Type 4-242-1 (flange mounting) weighs only 8 grams, 


including 18” attached cable. The Type 4-240-1 
(pictured above) operates from 3 cps to 60 KC. 


Consolidated 
Electrodynamics 


(céc) 300 North Sierra Madre Villa, Pasadena, California 
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PENBERTHY 


ILLUMINATORS 


FOR LIQUID LEVEL GAGES 






Clear 
Illumination 
of 
Liquid Level 





































Penberthy explosion-proof, dust-tight illu- 
minators . . . with clear, plastic wedge .. . 
distribute bright EVEN light along entire 
length of gage glass. Rear lighting makes 
liquid level stand out sharp and clear. Accu- 
rate readings are easier from all angles and 
longer distances. 

Explosion-proof illuminators can be 
installed on gages now in service, or on 
new gage installations. Available in single 
and double sections; for gages with three or 
more sections, order combinations of both 
. .. Specify gage size or length of visible 
slot. 

Standard 25 watt bulb and electric wiring 
housed in aluminum casing. Adjustable 
brackets permit easy installation to gage 
cover. Approved by U.L.I. for electric light- 
ing fixtures used in hazardous locations for 
Class 1, Groups C and D service. 


P ite 
For information on the : ENR ATHY | 
complete line of Penberthy * / Li th] i} ; 
gages, valves, and if 


mien 89 niente, 


accessories, WRITE for 
NEW Catalog #36. 
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PENBERTHY MANUFACTURING CO. 


Division of Buffalo-Eclipse Corporation 


1242 Holden Ave., Detroit 2, Michigan 
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not from the electrical design viewpoint 





AMERICAN made it the foremost technical journal of our day. 
editors of ISAJ urge every man in the instrument industry 
or user—to read our “front of book" editorial, on page 12A. 


Again, the 
whether maker 


Debugging Data Systems. Data systems have been installed now for 
something over a year, and the first reports on their service troubles ang 
the techniques necessary to lick them are just beginning to come in. The 
story on page 570 was put together from two such reports read to the Data 
Handling Workshop at ISA’s last September Cleveland conference. The 
two authors agree on two chief points: 1. Many instrument men who want 
to try data handling equipment to solve their own problems, are hesitating 
through fear of the high-level maintenance required by these complex 
electronic machines. This article will put such men straight as to exactly 
how much trouble they can expect, and just what kind it will be. The 
second conclusion: In spite of the complex electronic devices used in data 
handling machines, the chief source of trouble has not been electronic: 
most breakdowns, and the chronic ones, have been found in the conyep. 
tional mechanical parts. This mechanical service is already well understood 
by most servicemen; so you can be confident, in planning your data hand- 
ling installation, that your existing maintenance staff can keep it going. 


Invention of Gas Chromatography. Sixteen years ago in a British journal 
appeared this comment: “The mobile phase need not be a liquid but may 
be a vapor. Very refined separation of volatile substances should be pos- 
sible in a column in which a permanent gas is made to flow over gel 
impregnated with a non-volatile solvent.” In these words, Drs. Martin 
and Synge stated the principle of gas chromatography. On page 563 the 
ISAJ brings you Dr. Martin's own account of his historic invention. Dr, 
Martin was educated at Bedford School, held a Grocers Scholarship at 
Cambridge, and later joined the Wool Research Association. Here, together 
with Dr. R. N. Synge, he discovered the technique of liquid-liquid partition 
chromatography. He now works in his own firm at Bourgham, Berkwood- 
shire. Martin is a fellow of the Royal Society, was awarded the Berzelius 
Gold Medal, and in 1952, with Synge, won the Nobel Prize in chemistry for 
his chromatography discovery. 


Math with Meters. In today’s hullabaloo over complex computers, we are 
prone to overlook the simpler and less costly—and therefore much more 
logical methods of calculating. In an unusually fine article (page 558), 
George Metry, Michigan registered Electrical Engineer, reminds us of the 
amazing mathematical role played by our humble, common, electrical 
meters as they perform our everyday testing, indicating and recording. 
George thinks there is a great need to approach electrical instruments— 
but from a mathematical angle. 
Says Metry: “I’m dismayed by the involved nature of Maniac, Eniac, and 
Bizmac, and thought I'd write something the average engineer and tech- 
nician could understand.” Metry is a Northwestern University grad, spent 
three years as chief electrical troubleshooter in the Army Quartermaster 
Corp., and has for 
several years been 
consultant in auto- 
mation and control 
to engineering and 
architectural firms. 
The photo below 


shows George and 
his principle hob- 
bies: engineering 
design, hi-fi equip- 


ment, and a techni- 
cal library with 
rare books going 
back to 1556! 
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George Metry 
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Instrumentation at Shippingport. 
Sometime this month, the eyes of the 
entire engineering world will focus 
on the tiny Pennsylvania town of Ship- 
pingport—site of the radically new, 
and U.S.’s largest, atomic power p/ant. 
The ISA Journal will be very proud to 
bring you soon a story on how the in- 
strumentation for such a plant is 
planned. Two authorities in this field, 
s, Baron and T. Williamson of Burns 
& Roe, New York, will explain how re- 
actor control differs from control of 
fossil-fuel boilers and how these dif- 
ferences create special new instrument 
problems. And their article will have 
several layout diagrams and excellent 
recent photographs of the Shipping- 
port central control room and panel 
boards—the first such pictures, we 
think, you will have seen in print. 
You mustn’t miss this up-to-the-minute 
story on one of the most historical 
plants of our time. 


Pin-Up Panel Design. This sexy 
name has been given to an ingenious 
photo-layout method reported to your 
editor by James Waldron at our Cleve- 
land ISA Show last September. The 
idea was so unique that your editor 
urged Jim to write it up for the ISA 
Journal. Waldron, who is Division In- 
strument Engineer for Catalytic Con- 
struction of Philadelphia, came 
through, not only with a lively story, 
but a fine set of case-history photo- 
graphs. In a coming issue, Jim will 
explain and show to you exactly how 
his firm achieves the best panel lay- 
out by a scaled photo mock-up, in full 
color, of the entire proposed panel. 
Here's a story of a time-cutting, cost- 
saving instrument design technique 
that will be highly useful in planning 
your next panelboard. Don’t miss it! 


Have You a Mystery in Your Plant? 
Soon coming in your ISA Journal is a 
story about instruments as detectives. 
Every so often, engineers are asked to 
find out such things as: why tempera- 
tures suddenly swing: what makes mo- 
tors lose power; why does concrete 
mixer production drop; how long a 
punch press is down each week, etc., 
ete. Esterline Angus’ H. L. Hilde- 
brand has given us several little 
stories about such “mysteries” which 
have been neatly, quickly solved with 
arecorder. His theme is: “Let the Re- 
corder Find It’—and he stresses that 
the simple recorder, often overlooked 
in these days of big instrumentation, 
'8 a logical, simple and inexpensive 
way to track down many a mysterious 
happening in your plant or process. 
This will be a good item to keep in 
your instrument idea file. 
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End 
data format 
problems 


with the 


NEW 
EECO 


FORMAT 
CONTROL 
BUFFER 


... Converts input data 
into compatible format 

for your individual 

Data Processing Equipment. 





The basic EECO Format Control Buffer accepts 
digitized data at random rates and produces 
digital magnetic tapes in the computer Format, 
suitable for entry into virtually any computer 
depending on the Format Control Buffer Model. 
It can also be furnished to provide for con- 
version from one computer format te another. 
And it can be modified to handle conversion to 
paper tape, punched cards, or digital plotters. 


Input can be from such sources as: Analeg-te-digital Con- 
verters © Time Registers © Punched Card Readers @ Electric 
Typewriters © Punched Paper Tape © Digital Magnetic Tape 
Source material is presented to the Format Control Buffer 
as parallel input. Control inputs are normally provided by 
the data source. And EECO can incorporate a digital multi- 
plexer in the Format Control Buffer to meet your individual 
requirements for entering data from multiple sources. 


Data Input Rate The EECO Format Control Buffer can be set to pro- 


Output 


duce records of any desired length from one to 1024 characters. 
Each complete record is read out of the magnetic core memory 
onto the output magnetic tape at the specified recording density 
Maximum instantaneous input rate approximately 40,000 charac- 
ters per second. 

Maximum average input rate is limited by average output rate, 
which, in turn, is determined by the digital recorder tape speed 
and by the number of characters per record. 


Format Meets all requirements of the computer format, 
including parity, check, inter-record and end-of-file gaps, and 
end-of-file characters or gap. 


Construction EECO Computer-Series plug-ins are used extensively 


These incorporate specially designed, ultra-conservative circuits 
to ensure greatest possible reliability 


Full details on the new EECO Format Centro! Buffer are contained in 
Bulletin FC-234. Send for your copy teday and learn how you cen increase 
the scope of your Data Processing Equipment. 


ELECTRONIC ENGINEERS AND PHYSICISTS 


EECO offers unusual career opportunities in the creative field of 
systems and related electronic projects. Send resume of your qualifi 


cations 


to the attention of R. F. Lander 


Electronic Engineering Company 
of California 








Woy 1601 East Chestnut Avenue « Santa Ana, California 
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Pipe plug centered over bleed 
orifice for easy cleaning 


Bleed orifice espe- 
cially designed to 
minimize plugging 


Stainless steel diaphragms 
for maximum strength 








One piece stainless steel in- 
ner valve and stem accessible 
through blind flange 






















Bronze bellows seals down: 


Stainless steel seat ground at Stream pressure from load: 
60° angle ing pressure 


Pilot valve seat of 


Inconel valve spring resists cor- 
ae hardened stainless steel 


rosion and stress relieving 


Removable brass strainer screen _ PiPe plug for easy strainer 


to protect pilot valve seat flushing 
Not content with the enviable performance For extremely accurate, long trouble-free service, 
record of the Type 92B, Fisher engineers have im- put a Fisher 92B in the line. One pilot with three 
proved this pilot operated pressure reducing valve to interchangeable springs provides a range of from 2 
a new peak of performance. to 150 psi. © Send for Bulletin D-92 today. 
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> What's New in the Industry 


House-Senate Subcommittee on Economics began 
hearings November 14 on the growth of automa- 
tion in industry. Special attention is being given 
to automation trends in banking. 


Dr. John T. Rettaliaia, president of Illinois Insti- 
tute of Technology, predicted this month that au- 
tomation, of necessity, will be used increasingly to 
meet a relative decline in the labor force and a 
larger national output. 


Schutte & Koerting this month revealed the for- 
mation of a new Instrument Division to manufac- 
ture and market the company’s well-known line of 
precision instruments for measuring liquid flow 
and other related products. 


U. S. Office of Education reports Russian students 
are receiving 1,353 hours of classroom and lab in- 
struction in science by the time they complete 
their secondary education. Primary emphasis is 
being laid on physics, chemistry, mathematics and 


biology. e 


Five hundred aircraft subcontractors in the Los 
Angeles area are face to face with possible shut- 
down before year’s end. John Marschalk of 
Strategic Industries Association reports that sub- 
contracts totaling $100 million have been termi- 
nated in the area since March. 


Companies specializing in leasing instruments, 
data processing equipment, etc. can expect small 
firms to give them more business. Successful 
companies are beginning to realize that outdated 
equipment is costing them money—not only for 
maintenance and labor but also in returns on their 


products. 
@ 


Instrument manufacturers who may be casting a 
jaundiced eye at recent downward trend in buying, 
can look to the chemical industries with some con- 
fidence. Word from the U.S. Department of Com- 
merce shows chemical firms are continuing to pay 
out high cash dividends—a sure sign that they are 
still in the market for expansion. 


Concern over U. S. lag in basic research and pos- 
sible future shortage of scientists has resulted in 
National Science Foundation’s acquiring height- 
ened prestige and an assured entree into the White 
House. NSF scholarships and fellowships (re- 
ported last month) are almost certain to be con- 
tinued and even increased by Congress. One hitch 
though: Waterman of NSF and Folsom of Health 
Education and Welfare are dickering for control of 
mcreased scholarship program — if it goes 
through. 
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A quick review of reports coming to your editors 
from instrument companies and those in allied 
fields clearly indicates that fourth quarter sales 
res’ [ts, for most, left much to be desired. 


Salary increase rate for engineers is slacking off. 
American Management Association reports that 
salary levels rose 5.9‘ for the fiscal year ending 
June 1957. But, that’s 2.7‘. under the reported 
average salary rise for the preceding year. 


A new “trapped flux’”’ superconductivity memory 
call being worked on by IBM, if proven applicable 
to computers, will mean response speeds 100 times 
faster than the fastest now commercially avail- 
able. (See Industry Notes page 596) 


According to Roger L. Sisson, partner of Canning, 
Sisson and Associates, recently developed figures 
indicate that a firm must have over 100 clerical 
people employed in order to justify its own elec- 
tronic data processing system. 


Systems manufacturers are paying the price of 
progress. Many process companies are putting on 
ice plans to buy new control equipment. The rea- 
son—rapid design and performance improvements 
for control instrumentation and devices are obso- 
leting newly purchased equipment, even before it’s 


put into operation. 
+ 


A report, urging higher pay for engineers and 
scientists in government service, bottled up in the 
White House since last April, has finally received 
Presidential endorsement. The President has sent 
a letter to key government officials demanding 
immediate action. A side effect of Sputnik, no 


doubt. 
cs 


According to a survey just completed by McGraw- 
Hill Economics Department, a leveling off of capi- 
tal outlays is in the cards for 1958. No need to 
panic though. While the expansion boom will 
probably taper off to more normal activity, the 
long-term expansion trend in the chemical and 
petroleum industries is not expected to be effected 
—in fact they plan a boost in spending. 


Labor’s steady contention that layoffs must result 
from continued installation of automatic equip- 
ment may blow up in its face. In light of a case 
study made of a representative medium-sized 
petroleum refinery in the Midwest by the U. S. 
Bureau of Labor Statistics, there were no layoffs 
as a result of 2 major changeovers to automatic 
equipment and controls. Employment from 1946 
to 1956 has stayed essentially the same at 660 
with expansions and equipment outlays totaling 
$34.6 million. 
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YMPOSIUM From a talk given by Mr. Piel to the closing > 
il 
ssion of the 1957 ISA Annual Confer. | | 
fES . . p sic 
)) ence, Cleveland, Ohio, September 13, 1957} jx 
pr 
The Time: January 14 & 15, 1958 7 
HOLS AME. to TOO PAE. by Gerard Piel, Publisher m 
The Place: yet oy The Scientific American, New York City a 
The Sponsor: 
Instrument Society of America— 
Boston, Connecticut Valley, and 7 
Fairfield County Sections, Inc. This morning I have that strange, systems. In sum: if a natural process 
dream-like sensation that what is can be comprehended by science, it cap = 
Zi> | about to happen has already happened be duplicated by technology. = 
before. This meeting, in this very = 
| room, in Cleveland, Ohio, with the , ' = 
| same people present, it seems, has Feedback is Your Business -- 
NEW ENGLANDERS & already happened in the past. And The conclusion of my talk five years : 
NORTHEASTERNERS the most nightmarish part is that I ago was: It is high time for the Ip is 
who were unable to attend the great am about to give the same — PK strument Society of America to recog to 
National ISA Exhibit (Cleveland, Sep- Now I did appear here, five years nize that you are the automatic control ~ 
tember 1957) will see many of the same ago, at an ISA meeting. I was in- industry and that feedback, not haré- te 
exhibits and equipment shown here. vited because the September 1952 issue ware, is your business. The impor ss 
of THE SCIENTIFIC AMERICAN was tance of this self-recognition to your tr: 
wholly devoted to “Automatic Con- own self interest needs no elaboration. th 
trol.” In its pages, not merely dis- But you have a larger obligation to the on 
tinguished and _ authoritative, but welfare of American economy and i» be 
really intelligent and sensible men— dustry as a whole to promote wider th 
THE INSTRUMENT FAIR | engineers, mathematicians, a physicist, understanding of that business and of ch 
Exhibitors will demonstrate hundreds of an economist and a real live philoso- the social, economic and technological a 
new or improved instruments, controls, pher—explained the nature of the in- changes its progress implies. You po: 
components and accessories for measure- dustrial revolution occurring in this must tell not only industrial leaders Of 
ment and automatic control. half of the Twentieth Century. but public officials, labor leaders and to 
That revolution was launched by the the public-at-large what you are doing ne 
4X arrival of the mechanical nervous sys- in order that this revolution may be th 
k)) tem, and it parallels that caused by managed for the common good, with el 
7 the arrival of mechanical muscular minimum cost in eccnomic, social and 
systems. human values. 
THE SYMPOSIUM Leaders of the Instrument Society That was the speech I gave you five be 
Eminent authorities will describe in eight | | of America felt that this issue on years ago; having now repeated it, ! - 
technical sessions the latest techniques “Automatic Control” had some rele- could stop right here. But I am “" 
and methods of analysis, measurement, vance for the makers of valves, flow prompted to comment on what I have is 
and control both in the laboratory and meters, thermometers, and pressure seen and heard at the exhibits and ss 
in the plant and field. | gages; the scientific apparatus makers, meetings this week. - 
Ax | and the makers of electrical testing es 
= and measuring instruments who con- . 
fz) stitute this Society. No Slowdown 7 
It was my message then to urge you In the first place, there has been n0 ya 
Mail coupon for details to recognize that you are engaged in slackening in the pace of the auto fe 
the manufacture of something more matic control revolution. The techn a 
1. cpg. cnelas iain, alia aiamiidimaasaa aia than assorted kinds of hardware. What cal papers at this meeting have at al 
Yankee Instrument Fair & Symposium you are really making is a revolution. tained new heights of sophistication a 
c/o ISA—Beston Section Inc. Like all revolutionists you are the and elegance, reflecting the develop as 
Box 282, Boston |, Mass. protagonists of an idea. That idea is ment of more powerful and encol- es 
: feedback—the essential principle of all passing mathematical theory, and the 
Gentlemen: Please send the details of the . M : ; of 
FAIR & SYMPOSIUM self-regulating systems. It is feedback arrival of techniques of measurement - 
which permits living systems to regu- that reach even more profoundly into 
Name . ates late the physical and chemical the essential nature of matter and 
; processes of life. The same principle, energy. The exhibits are not only R 
POSITION «22... eee eee cence een ee enee cee es | mechanized, permits machines to regu- three times as large as five years 
ho... late themselves; to assume something ago, but there are many interesting 
| of the kind of independent existence new faces. Some of them are enter of 
Address | we associate with life. Mechanical prises that five years ago were scarce lil 
| nervous systems release technology ly more than gleams in the eyes of the te 
Circle 10M on Readers’ tervice Card from the limitations of human nervous Ph.D.’s who head them up today. They 





12A ISA Journal C 








Osing 


onfer- 
1957. 


isher 


< City 


“OCESS 


it can 


years 
e In- 
eCOg: 
ntrol 
hard. 
npor- 
your 
tion. 
) the 
1 in- 
rider 
d of 
ical 
You 
ders 
and 
ping 
r be 
vith 
and 


five 
t, I 
am 
ave 
and 











re exploiting fundamental new know- 


iedge which only a little while ago was 


ensation of the current issue of 
the PHYSICAL REVIEW. Present 
here also are the makers of com- 
puters. Now it is hard to believe that 
many people here five years ago 
thought the idea of a digital computer 
in a feedback control loop was any- 
thing but a pure pipe dream—press- 
room engineering of the most fanciful 
kind. 

However, I have the strong impres- 
sion that the corporate members of 
ISA still consider themselves to be 
principally in the hardware business, 
makers of mere accessories to grander 
pieces of equipment. The very ISA 
motto, “Instrumentation Speeds Auto- 
mation” expresses this mistaken and 
demeaning self image. 


the 8 


The Public is Confused 


Now it is not at all clear what this 
“automation” thing is. Between indus- 
try publicists and even some of its 
authoritative spokesmen, the public is 
mightily confused about the term. 
“Automation” confuses the essential 
notion of control with mere mechaniza- 
tion. Mechanization has been going on 
for a long, long time antedating even 
mechanical muscular systems in our 
technological history. We have had 
pulleys, ropes, levers, gears, conveyors, 
transfers, jigs and fixtures; machines 
that lift, grab, hold, squeeze, hammer 
and cut, for many generations—long 
before Watt and Newcomen launched 
the first industrial revolution with mce- 
chanical muscular systems. Undoubt- 
edly men’s ingenuity will continue to 
invent more gadgets of the same kind. 
Of course automatic control is a spur 
to mechanization. But it is control, 
not mechanization, that is generating 
the technological upheaval we are con- 
cerned with here. 

Because of this confusion there has 
been very little progress toward better 
public understanding of the automatic 
control revolution. The concept and 
viewpoint of automatic control has no 
authoritative public spokesman, no 
forum, no leadership, and no program 
for public education. Perhaps a trade 
association does not owe such obliga- 
tions outside of its own membership. 
But ISA is something more than a 
trade association. It is also the pro- 
fessional society of the engineers and 
scientists who are concerned with the 
advance and application of automatic 
control techniques. I submit, so long 
a8 you neglect this task of public edu- 
cation, you are permitting the build-up 
of a social and economic crisis that no 
one will be able to control. 


Revolution in the Office 


I have a specific example of the kind 
of thing that looms ahead, and I would 
like to bring it urgently to your at- 
tention. While you are busy installing 

(Please Turn to Page 22A) 
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HEATH Liectronic Analog Computer Kit 


nr $945 90 


This advanced “‘slide-rule’’ is 
permits engineering or research personne! to simulate equations o: 
physical problems electronically, and save many hours of involved 
calculation. 


Ideal for industry, research, or instructional demonstra 
Incorporates such features as: 
* 30 coefficient potentiometers, each capable of being set with extreme accuracy. 
e 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 
¢ A nulling meter for accurate setting of computer voltages. 
e A unique patch-board panel which enables the operator to “see'' his computer 
block layout. 
Because it is a kit, and you, yourself, supply the labor, you can n 
afford this instrument, which ordinarily might be out of reach eco- 
nomically. Write for full details today! 


save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 
work-saving computer need not rule out its use—You assemble it 
yourself and save hundreds of dollars. 


FREE CATALOG also available descrit 
ing test equipment, ham gear, and hi-f 
equipment in kit form. Write for you 
copy today! 
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HEATH COMPANY 
A Subsidiary of Daystrom Inx 


BENTON HARBOR 35, MICH. 
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Whether for production quality control... 
laboratory analysis of tube characteristics 
. .. Or quick accurate servicing of electronic 
equipment, WESTON tubecheckers are ac- 
knowledged leaders for accuracy, time-sav- 
ing facility, and long term dependability. 
These and other Weston test instruments are 


available through leading distributors. Bul- 
letin available by writing WESTON IN- 
STRUMENTS, Division of DAYSTROM, 
INC., 614 Frelinghuysen Avenue, Newark 
12, New Jersey. 
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Quick-connect mounting—For a change of con- 
trollers: just push in and turn quick-connect 
switch. This completely seals the air lines to 
the controller, permitting removal of the unit 


while process remains on manual control 


sf 
' controllers 


New and improved Tel-O-Set controllers are 
low in cost, easily installed, compact, and 
require minimum maintenance. You can use 
them to control any process variable. One 
basic model serves for all applications. You 
can mount the controller anywhere: rear of 
receiver case, back of panel, or on the valve. 


With all their simplicity, these instruments 
are highly sensitive and respond instantly to 
change. They operate on a pneumatic-balance 


*Trademark of M innea polis-Honeywell Regulator Co. 


principle which eliminates lost motion and 
friction. 


Tel-O-Set controllers are an ideal complement 
to Tel-O-Set recorders and indicators...today’s 
most advanced miniature instruments. For 
details, call your nearby Honeywell sales 
engineer. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CoO., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 
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Vulcan diaphragms have been 
accepted and depended on for 
almost 25 years. 

Low gauges are available with 
excellent flexibility for delicate 
applications. Heavy gauges with 
high strength for rugged service 
are available in many coating 
compound types. 

Vulcan provides integrated re- 
search, development and manu- 
facturing facilities. This means 
complete quality control from raw 
material to finished product; as- 
suring you that every diaphragm 
is made to strict specifications. 

A vital part of this Vulcan in- 
tegration is our research and de- 
velopment laboratory. If you have 
a diaphragm problem, we shall be 
happy to consult with you. 


Another 


ULCAN 
RUBBER PRODUCT 
Write to: Dept. J-12 
REEVES BROTHERS INC. 
Vulcan Rubber Products Division 
54 Worth Street * New York 13, N.Y. 
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(Continued from Page 13A) 
mechanical nervous systems in the 
production lines of industry, things 
are moving even faster in the office. 
Not only in the offices of industry, but 
in the trade and distribution systems, 
in banks and in insurance companies 
which employ an even larger portion 
of our labor force than the factory, the 
automatic control revolution is moving 
faster than it is on the production line. 
Already the white-collar functions of 
industry and commerce represent a 
larger market for the makers of the 
computers exhibited here than the en- 
gineering and research laboratory and 
the production line. There is a reason 
for this which you will all readily ap- 
preciate. The input and the output to 
the office information control system 
require no special instrumentation be- 
yond a typewriter. 

Today when you place an order with 
certain chemical and drug companies, 
you are plugging your order directly 
into the production line of your sup- 
plier. When your wife makes a pur- 
chase in certain department stores or 
via certain mail-order houses, she sends 
a pulse around a feedback loop that 
closes within hours at the buyer who 
put that item in inventory. 

These developments are not irrel- 
evant to the concerns of your profes- 
sion and your industry. The systems 
engineers who install and design these 
data-processing and control systems in 
industry and commerce talk your same 
language. The language is more than 
merely metaphorical. The manage- 
ment of corporations find themselves 
confronted with a _ profound need 
to readjust their frequency response to 
the speed and details of the informa- 
tion flowing in. There is no question 
that such tight integration of market, 
inventory and production schedules 
must also ultimately affect the design 
of plants and of production lines them- 
selves. 

In many quarters there is the same 
sort of fear and confusion about what 
automatic control is doing to the office 
as there is about automatic control in 
the factory. One fear is that auto- 
matic control is going to lead to the 
disemployment of regiments of white- 
collar workers. Actually, we ought to 
be able to convert these gains in pro- 
ductivity into leisure, as contrasted 
with unemployment, just as we have 
so far succeeded in manufacturing 
leisure, as well as goods, on our pro- 
duction lines. 


Thought Factories 


There is another social issue raised 
by the progress of automatic control 
in factory and office, however, that 
ought to arouse the concern of thought- 
ful men. This is the increase in the 
power, flexibility and sensitivity of 
social controls that comes with the 
automatic control of information. The 
appalling vision of Aldous Huxley’s 
“Brave New World” and George 
Orwell’s “1984” involves not merely 





politics but technology. Yoy 
know how dangerous it is to ove, 
control a system may be able to 
us that this kind of totalitarianigy 
can’t last. But, with the Dowerfy 
techniques you have created wi 
their reach, some _ people May 
tempted to start it. The chance 
they might do so is increased to 
extent that we fail to manage the 
matic control revolution via the 
stitutions of our democratic society 
There is another aspect of the auto 
matic control movement that wogy 
get more responsible and construetiy 
attention if this Society had more a. 
curate self recognition—the connectiy, | 
between automatic control and th 
fundamental sciences. It is through 
automatic control that new science 
comes new technology today fast 
than ever before. The lag was ong 
something like a hundred years: fy 
example, between the invention of th 
steam engine and the general accep 
tance and adaptation of mechani) 
power in technology. The lag betwee 
the work of Faraday and Maxwell api 
the first metropolitan central pow, 
stations, however, was less than half 
a century; between Heindrich Herz 
and commercial radio communicatig 
about 25 to 30 years. Today the cha 
acteristic time lapse is only 5 year 
Take one notable example that # 
counts for the presence of the Varia 
Associates as exhibitors at this 
position. Varian had the Felix Bloc 
Edward Purcell discovery of nucle 
magnetic resonance built into an ip 
dustrial instrument before the Swedish 
Academy of Sciences got around t 
giving these two scientists the Nok 
Prize. 















Feedback to Basic Research 


The rich rewards of applied scient 
have led us to a reckless commitment 
of our scientific resources to the at 
vance of technology and a corresponé 
ing neglect of basic science. Less than 
seven percent of our research and dé 
velopment budget is going to basic re 
search. The flood of money for applied 
research—a polite term for engineer 
ing—has now swamped the univers 
ties. Less than 50% of the energies @ 
our science faculties is going into the 
advance of knowledge; the balance’ 
hired out to contract research projects 
directed to short-term results for th 
military and industry. This pressuft 
on our scientific resources is generated 
primarily by the ease with whid 
science is transformed into technology, 
thanks to the mediation of automatit 
control. In this interaction betweél 
science and technology, the most sé 
sitive feedback loop in our culture 
closed. At the present moment tt 
looks less like a loop and more lit 
a short circuit. This industry has 
special stake in redressing the bal: 
ance, by promoting public understant 
ing of the relationship of technolog 
and science and encouraging the flow 
of financial support, from governmel 





and industry, to basic research. 
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t woul 
structing 
alll Feedback from Engineers 
teal Dealing with people is one of the most important aspects of any business. Within recent years 
ence be the problems of dealing with engineers have become more acute. One factor stands out as a 
faster single obstruction to better engineering management — inability to get reliable data for making 
lh decisions. A report is now available which takes a big step toward better understanding of 
of the this problem. The Professional Engineers Conference Board for Industry in cooperation with 
| accep the National Society of Professional Engineers recently released the report of a survey developed 
hanica by Opinion Research Corporation of Princeton, N. J. — entitled “Career Satisfactions of Pro- 
an fessional Engineers in Industry”. The survey was conducted by personal interview with 265 
power engineers from eleven large industrial firms in fields of aircraft, auto, chemical, electronics, 
an halt electrical machinery, heavy equipment, petroleum refining and rubber. Here are the significant 
Hert conclusions from this 84 page report. 
a e Engineers in general are satisfied with their careers. However, they think management offers 
years more steps of advancement. If opportunities were equalized only 25% might change to 
lat at management. Under present conditions 50‘% consider change to management. The 79 engi- 
Me neers in managerial positions had more advancements in last five years than strictly engineers. 
Bloch e Engineers are ambitious. Almost 72% are seriously thinking about a better position and 
7 fully expect to be in a better job in their own company within 5 years. They think better 
wedish opportunities exist in manufacturing and selling. 
a e The four most important success factors are— (1) the work must be stimulating and challeng- 
7 ing, (2) there must be adequate financial reward, (3) there must be opportunity for ad- 
vancement, and (4) there must be recognition of achievement. 

e Low pay is cause for intense dissatisfaction and blocks evaluation of all other dislikes. If pay 
cience is above average three dislikes stand out (1) more clerical assistance (2) lack of private 
_ quarters and (3) a definition of responsibility and authority. 

“a e Engineers feel their status is uncertain because the company does not give them an important 
5 than voice in policy decisions and they get limited information on how they fit into the overall 
ad de project. Engineers think that management ranks them third after sales and manufacturing. 
oli Only 50% think they are considered as professionals in their company. 

ineer e Almost without exception engineers consider these company treatments to be very important 
ol (1) keep own time record and not punch a clock (2) be informed of what is going on in 
eo company (3) be given same privileges as management personnel of equal rank. 

re e Almost 76% of those polled stated there were things lacking in their college training. These 
r the are nontechnical skills such as (1) organization and planning (2) how to lead and direct 
oxen others (3) getting along with others, and (4) skill in communications. They consider these 
rated more important than advanced engineering training. Coming from college with a technical 
vbich orientation, the engineer finds his whole set of values and expectations out of keeping in an 
= industrial environment. Engineers are ill at en a nonengineering world. 

weel The benefits to be derived from more efficient, satisfied engineers in a longe range management 
a program are obviously well worth considering. Every engineering manager should carefully read 
+e this excellent report for employee opinions that are difficult to detect, but important to success- 
like ful supervision. 
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The Computer-Team Approach 


to Control-System Design 


THOSE ENGINEERS WHO OPERATE COMPUTERS 
regularly are well aware of their potentialities. However, 
many process engineers are unsure of the benefits derived 
from computer simulation, because they haven’t used com- 
puters. In the minds of these computer-inexperienced de- 
signers are such questions as: “What type of control system 
justifies my use of computer analysis?” “Can I economical- 
ly justify the use of a computer in control-system design?” 
“What information do I need to perform a computer anal- 
ysis?” “What results and benefits will I get from computer 
simulation?” 


Case History 


These questions can be answered at least qualitatively 
by this report on a study of the control system for an 
actual process which was simulated on an analog com- 
puter. The process is shown schematically in Figure 1. 
Three gases, designated as A, B, and C, are mixed in 
definite proportions in the presence of a catalyst and heat, 
to form a product gas. The job of the control system is to 
maintain the proportion of gases in this reactor. 





*Based on a presentation to the I2th Annual ISA Conference, Cleveland 
Ohio, September 7-13, 1957. 





Filter Reactor 























Figure 1. Case History: this actual catalytic reaction 
process was simulated on an analog computer. 
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Analog simulation is the most powerful analytical tool available to process and control- 
system designers. But many engineers are unsure of computer use through lack of experi- 
ence with them. Management should not expect such inexperienced men to use com- 
puters well or economically. However, here is a solution. Expressly to lick this prob- 
lem, du Pont set up a man-machine team: one mathematician plus an experienced process 
engineer plus a computer. In your January ISA Journal, Bill Crawford, head of du Pont 
instrument design, will further evaluate this computerteam approach. Example of his 
findings: one reactor flashback would cost more than the whole computer simulation, 








by Ralph L. Moore+ 


Department of Mechanical Engineering 





Case Institute of Technology 


Cleveland, Ohio 


Since gas-composition maintenance is the ultimate objec 
tive of the proposed control system, a good control variable 
would be the composition of each gas after mixing in the 
reactor. However, analyzers that can make the analysis 
fast enough to include in a control loop are not available | 
commercially. So, the flow of gases is the only possible 
variable on which automatic control can be based. Because 
the correct proportion of each gas in the converter is 4 | 
prerequisite, the ratio-control of the gas flows is also fr 
quired. Finally, automatic analysis will confirm the a 
curacy of the flow control. | 


Which Flowmeter? 


We must immediately decide what type of primary flow 
measuring element to use in the control system. Fit 
high accuracy of the element is required, since inaccuracies 
are magnified as they are transmitted through the rati¢ 
control system. Second, element maintenance and calibre 
tion must be a minimum for an economical installation 
The literature gives detailed discussions of available fev 
measuring elements for field installation’. Study of this 
application leads to selection of sharp-edged orifice plates 
with differential pressures measured by the dry-diaphrag® 
type of transmitter. This selection is made because the | 
increment of accuracy gained by a custom installation ® 


tUntil recently with The Design Division, Engineering Department E. 7 
ju Pont de Nemours & Company, Wilmington, Delaware. 


7 Superior numbers refer to similarly numbered references at i 


i this article. 
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Flow Theory vs. Practice 


Theoretically, the mathematical characterization of gas 
fow through an obstruction, such as an orifice plate or 
control valve, contains several inaccuracies. That is, the 
mathematical model does not exactly fit the physical sys- 
tem. This occurs because: 1. the gas-flow equation is 
based on the thermodynamic isentropic flow relationship, 
which assumes a frictionless fluid; 2. the velocity of ap- 
proach factor is ignored; and 3. only the first term of the 
pinomial expansion’ of the relationship is used as the 
engineering equation. And so results the following familiar 


expression : 
(Ap) (T) 
q Cc. (1) 
p 
where q = flow, scfh 
AD pressure differential, psi 
p static pressure, psia 
T = temperature, °R 
C, = proportionality constant 


This expression is applicable as a mathematical model to 
poth the control valve and the orifice-type flow meter, as 
long as the critical flow condition is not reached. The 
orificetype meter has several inaccuracies due to the 
physical configuration of the installation, in addition to the 
foregoing theoretical inaccuracies. Among these are the 
machining tolerances, the sharpness of machined edges, the 
expansion of the plate metal with temperature, and the flow 
pattern of the fluid due to upstream and downstream ob- 
structions. However. detailed tabulated data’ are available 
for the calculation of the orifice plate itself to meet specified 
fowing conditions. Thes2 data have been experimentally 
verified, and this removes many of the potential inaccura- 
cies that have been stated. The orifice type of flow meter 
therefore finds wide use because of its dependable data avail- 
able for calculation and calibration. Likewise, control 
valve makers publish extensive tabulations of experimental- 
ly verified proportionality constants, C,, which allow ac- 
curate valve-size selection regardless of theoretical inac- 
curacies. Note, however, that both the flow measurement 
and the flow control through the valve are sensitive to both 
pressure and temperature, either of which might vary under 
dynamic conditions. 


Flow Control Accuracy is Important 


The accuracy with which the flows can be controlled, and 
thus the accuracy with which the flows ratios can be con- 
trolled, is the problem to which a quantitative answer is 
required. This problem is complicated by the interaction 
and nonlinearities of both control system and process. Yet 
the accuracy to which the proportions of each gas in the 
reactor can be held by the control of the ratios of the flows 
to the reactor, is of such importance that computer simula- 
tion is well justified to determine the limits of variations. 
The importance of flow control derives from two aspects of 
the basic process: First, the productivity or yield of the 
process (See Figure 2). The high rate of change of yield 
With a variation in gas C is immediately evident. This 
means that the proportion, or flow, of gas C must be con- 
trolled within very narrow limits in ratio to the other two 
Sases. Should the control be unable to maintain the pro- 
Portion within the specified narrow limits, the yield would 
fall to a point where the entire process is not economically 
Justified. 


Inaccurate Control Could Cause Explosion 


The second aspect that makes accurate flow control im- 
Portant is safety. Figure 3 shows that, to realize the re- 
0 age the process must be operated at a composition 
; “4 Close to the explosion or rapid-burn point, with re- 
ultant damage to equipment and injury to personnel. In- 
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Figure 2. A generalized graphical representation show- 
ing yield variation as a function of gas C. 
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Figure 3. Triangular composition graph of the three 
gases of Figure 1. The desired operating point is close 
to an explosive composition. 


creasing proportions of gas C increases the seriousness of 
the resulting fire; decreasing proportions of gas C to a 
simple gas A and gas B mixture results in a non-com- 
bustible mixture. Decreases in the flow of either component 
A or B would result in an increase of the proportion of 
component C in the reactor, even though the flow of gas C 
remained constant. The ratio of the flow of gas A to gas B. 
therefore, must be maintained, as well as the ratio of the 
flow of gas C to the sum of the flows of the former two 
gases. 

A deviation in the control of the flow ratios that would 
allow reactor composition to vary into the explosion range 
(Figure 3) would be intolerable because of extensive dam- 
age to equipment and personnel. Positive protection against 
this must be supplied by an interlock system which would 
shut down the entire process. A deviation of flows that 
would allow the composition to vary into the flashback 
range was extremely undesirable, since a quantity of ex- 
pensive catalyst would be destroyed on each occurrence. 


Offhand Estimates Impossible 


Therefore, the required control system must allow opera- 
tion at a gas-mixture composition that will produce an 
economically-feasible yield. But the optimum yield requires 
a composition relatively close to that which would cause 
reactor flashbacks; such frequent flashbacks would again 
make the process uneconomical due to loss of catalyst. The 
ability of such a system to control accurately would de- 
termine the feasibility of the entire installation. This 
difficulty in gas flow measurement, plus the difficulty of 
precise gas-flow control, plus the complications of ratio 
computation and control, make an offhand estimate of con- 
trol accuracy impossible. 


Manual Calculation 


We must consider manual calculation of the dynamic 
accuracy of the system, using the Laplace-operator mathe- 
matical notation of the differential equations, and the 
known time-constants of the component instruments. Such 
a computation would require neglecting the dynamic con- 
tribution of those system components whose time constants 
are relatively small, and would require the linearization of 
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such nonlinear components as orifice flow meter relati, 
ships and valve characteristics at the control point, jn Orde 
to solve the resulting extremely complex equations, 
manual computation would, therefore, result in an estima, 
of system accuracy that is not of the precision requireg 
A manual computation is required to determine th 
static inaccuracies of the system caused by inaccuracies y 
the component instruments themselves. This computatiq 
can be made manually to fair precision’ using manufacty, 
er’s guaranteed accuracy and reproducibility data, and » 
suming all flow conditions are at the control point. 


Precise Calculation Requires Computer 


The analog computer is required to determine Precisely 
the accuracy with which the control system can control th 
variables of the process under dynamic conditions. The 
most interesting information is the change of chosen syste 
variables with time. The computer, which operates on op 
tinuous voltages that are proportional or analogous to th 
process variables, and which can be arranged to record th 
excursions of chosen variables with time, is ideally guitg 
to the required analysis, and is the means of demonstrating 
the performance of the control system. 

Appendix I shows that about three operational amplifies 
would be required to solve a second-order differential equ 
tion by computer simulation. The simulation of the thre 
gas flows and the associated control elements required ney. 
ly 100 operational amplifiers. This would indicate, as a gp 
eralization, that the order of the differential equatin 
describing the system is approximately 70. This faa 
coupled with the non-linearity of the equations, is anothe 
indication of the futility of an offhand estimation of th 
accuracy of the system. Such an estimation is often mai 
on the basis of experience for a less complicated control sy 
tem, or where accuracy requirements are less stringent. 


Evaluation of Process Upsets 


Before actually placing the flow-ratio control problem m 
the computer, we must study the process upsets expected to 
cause the concentration of gas C to vary outside the r 
quired limits, and the control system considered optimum 
for simulation on the computer. One circumstance show 
by Figure 1 was beyond the scope of this installation 
change: gas A is available at 30 psia, while gases B and( 
are available at 500 psia. This caused us to decide that gu 
A must be the free or wild flow in any control scheme cot 
sidered. 

Further study of the process resulted in our listing the 
following upset conditions which could conceivably occur, 
and which could cause gas C to depart from its desired 
proportion: 


A. large deviations in the pressures of gases A, B or 
brought about by other processes being added to @ 
removed from the respective headers 


B. complete loss of the pressure of either gas A or B 
brought about by header failure 


C. flow measurement inaccuracy caused by static pressuft 
and temperature changes 


D. loss of instrument air to the control loops 


E. the variation of pressure in the reactor, brought about 
by parallel units being added to or removed from tht 
product gas stream after the reactor 


Further, each of these upset conditions must be invest 
gated on a varying time basis; that is, a given upset would 
be simulated in an extremely short time, and in varyint 
longer intervals of time. 

We must be cautious here: since the simulation of # 
sets is so convenient on the computer, instrument engineem 
are prone to introduce upsets which are conceivable, bil 
extremely improbable. This tendency adds undue cost W 
the analog simulation, since it requires additional compult 
and operator time, and especially because it produces dati 
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nat must be inspected, correlated, and discussed until they 
a deemed extraneous and discarded. 


Summation of the Flow Measurement Problem 


The problem of the flow measurement, Item C above, has 
been discussed in some detail. The sensitivity of differen- 
tial pressure to static pressure and absolute temperature 
must be considered. Process efficiency can be shown to 
increase with preheating of the gases. Temperature con- 
trolled gas preheaters can be added as a part of the 
process that will keep gas temperature constant, removing 
this variable. This control is deemed sufficiently accurate 
as not to require analog simulation, thus reducing the com- 


plexity of the problem. 

Pressure compensation of the flowmeter signal is in- 
troduced to adjust the signal to cancel the effects of the 
static pressure sensitivity of the differential pressure*. The 
orifice metering runs are protected from extreme pressure 
variations in the respective gas headers, one of the basic 
upset conditions formerly described, by self-contained pres- 
sure regulators in each line between the header and the 
metering run. Critical pressure drops are taken across 
the regulators on gases B and C in order to further isolate 
the downstream (meter) pressure from variations. Un- 
fortunately, insufficient pressure drop across the entire flow 
control system for gas A makes a critical drop across the 


regulator impossible. 


Three Possible Control Schemes 


With these basic prerequisites, three control schemes 
evolve for simulation and comparison on the analog com- 
puter (See Figure 4). The scheme shown to be capable of 
holding the proportion of gas C in the reactor within the 
closest limits of variation would be considered the best for 
this process. It is now evident that the ability of any con- 
trol system to prevent gas composition from entering the 
flashback region on the triangular gas plot, Figure 3, de- 
pends on the associated interlock system. However, the 
simulation of the interlock system, in addition to the con- 
trol system, adds complexity to the already difficult problem, 
and is therefore not attempted. 


The first scheme of Figure 4A controls the ratio of the 
flows of gases A and B, and then controls the ratio of gas C 
to the mixture of A and B. Note that the second ratio 
control is precisely the proportion of the utmost interest. 


The second control scheme (Figure 4B) controls respec- 
tively the ratio of gas B to gas A and the ratio of gas C to 
gas A, 


The third scheme (Figure 4C) uses a jet ejector to de- 
crease the pressure of gas A as it is mixed with gas B, thus 
increasing the pressure drop across the control system of 
gas A. The increase in available pressure drop should 
theoretically increase controllability. Also, the ejector 
should isolate the flow measurements of gases A and B 
from reactor pressure upsets; it should increase the pres- 
sure of mixed gases A and B to the point where a pressure 
regulator could be placed in the line to protect the mixed 
8a8 metering run from reactor pressure upsets; and it 
should increase the pressure drop across the flow control 
system of gas A to the point where a critical pressure drop 
could be taken across the pressure regulator, thus dampen- 
ing header pressure variations which might occur. 


What Information Is Needed for Simulation? 


_The information that must be assembled before simula- 
tion on the computer includes a detailed manual calculation 
for each control scheme showing the pressure and tempera- 
ture level, and the density and volumetric flowrate at each 
point in the pipe between the pipe mounted instruments. 
an” the sizes of the regulators and valves to be de- 
anaes » and the beta-ratios for orifice plates to be cal- 

- Operating curves for the valves specified are com- 
piled using the vendor's published data for the flow formu- 
laa tabulated values of C, for partial valve openings. 

Se, Operation curves of flow vs. differential pressure 
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Figure 4A. 
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Figure 4B. 





























F= Flow Transmitter 
R= Ratio Transmitter 
Figure 4C. 


Reactor 





Figure 4. The three control schemes evolved for com- 
parison by computer simulation. 
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for each orifice installation must be compiled, assuming 
perfect pressure compensation and temperature control to 
reduce the complexities of the analog simulation. The 
dynamic time constants necessary to characterize each 
valve and flowmeter in the system in the mathematical 
Laplacian notation are generally available from previous 
tests. Thus it is possible to simulate the nonlinear valve 
and flowmeter operation by curve-fitting techniques avail- 
able as a component part of the analog computer. 


Regulator Simulation 


A simulation of the self-contained regulators by their 
operating characteristics at various openings and their 
dynamic time-constants, would also be desirable. Such in- 
formation is lacking in the puvlished literature, and an 
estimation of these characteristics must be made. Further 
detailed information is required as to the length and size 
of each process pipeline in the system, and the volume of 
each process vessel in the system. Such information is 
non-existent at such an early stage of a proposed project. 
Estimates of the length of the process piping can be made 
from a preliminary drawing of the steel framing of the 
building. Vessel volumes, for the calculation of capaci- 
tances, can be determined from preliminary sketches of 
process equipment. A manual calculation indicates that the 
accuracy of this information is well within limits that 
would have an effect on the overall calculation. 


Jet-Ejector Simulation 


The one remaining item that would affect gas flow within 
the pipeline is the jet-ejector proposed as a part of the third 
control scheme in Figure 4C. The simulation of this item 
on the computer requires the same detailed scrutiny as 
given the foregoing line-mounted control elements. Infor- 
mation for a mathematical model for the simulation of the 
-yector is available for operation with the pressure drop of 
gas B in the critical range. Should the pressure drop de- 
crease to the non-critical range, a prediction of action of the 
ejector is difficult. 


The control range of the system with the ejector might 
well be considered to be the predictable range of the unit; 
that is, the critical pressure-drop range. An analysis of the 
pressure levels at each point in the gas B and mix gas 
pipes indicates that the rangeability of the ejector would be 
less than 3:1. This immediately becomes evident from an 
analysis based on the available critical pressure drop across 
the ejector at maximum and minimum flow conditions, with 
the stipulation that a critical pressure drop exist across 
the two self-contained regulators in these lines. 


Control Scheme Three Discarded 


The rangeability of the ejector is therefore the limiting 
factor of this system. This rangeability is far less than 
that of the control valves in the system, which have range- 
abilities conservatively estimated at 30:1, and is less than 
the required rangeability of the system as a whole, which 
must be at least 5:1 for start-up conditions. The limited 
rangeability of the ejector resulted in the discarding of this 
system prior to computer simulation. 


The discarding of the system based on the use of the 
jet-ejector (Figure 4C) prior to the simulation of the sys- 
tem on the computer, points out one of the latent benefits 
of the computer, namely the detailed and critical analysis 
which must be given each unit for simulation. Such 
analysis shows components or portions of the system which 
were considered desirable on preliminary design to be en- 
tirely unsatisfactory. These components can be eliminated 
or replaced prior to computer simulation. 


Upon completion of the detailed analysis of the system 
to be simulated, including the deletion of those componerts 
contributing little to the dynamic inaccuracy of the system, 
the first and second control schemes (Figure 4) are scaled 
for physical wiring on the computer. Resistances and 
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capacitances, shown in Appendix I, are chosen with 
values that the resulting analogous voltages would be 
enough to register a readable variation on the scale of 
recording device, but not so large as to cause the eg 
equipment to limit upon upset. The real-time scale jg 


Evaluation of First Control Scheme 


Upon applying the upsets formerly outlined to the 
control scheme (Figure 4A), several notable system 
acteristics are immediately apparent. The first of 
that the system is immune to header pressure upsets 
reasonable percentage of total header pressure, while 
plete loss of a neader pressure causes wide fluctuation ig 
proportion of gas C in the reactor, and must be congj 
in an interlock condition. Secondly, the system is sensitip 
primarily to upsets of pressure in the reactor itself. Figg. 
ly, the critical variable is the proportion of gas C in th 
reactor, not the ratio of gas C to the mix gas. Dynami 
conditions can be found where the ratio can be controlle 
closely, yet gas C proportion varies widely. 


The sensitivity of the first control scheme to reactor pres 
sure variations is to be anticipated from inspection ¢ 
Figure 4A. This sensitivity evidently arises from the e. 
posure of the final flow measuring orifices to reactor prey 
sure. The exposure of the orifices was recognized during 
the original concept of the system, but since the pressure 
variation at each orifice should be the same, equalling tha 
in the reactor, the ratio computation should remain a 
curate. The pressure compensation formerly discussed 
should further alleviate this problem. The computer results 
show this sensitivity to exist, causing the control scheme t 
tend toward instability, and requiring the use of very-loy 
controller gains (wide proportional bands) which result jp 
a very sluggish control system. 


The computer lends itself well to the substitution, hy 
simulation, of various system components to improve per 
formance. This technique can be used on the contrd 
scheme to substitute for various instrument components i 
an attempt to increase system stability. Further, system 
components can be conveniently interchanged on the com 
puter. The control valve and the orifice meter on gas( 
were interchanged from the positions shown in Figure 4A 
in a further attempt to increase stability. Throughout thes 
variations, the first control scheme retained its tendency to 
instability under dynamic conditions, thus requiring 4 
sluggish type of control system. 





The substitution and interchange of components results 
in an actual improvement of the control of the ratios o 
the gas flows, but a decrease in the accuracy with which the 
proportion of gas C in the reactor can be controlled. Iti 
then apparent that the capacitance of the gas filter located 
between the gas C control valve and the reactor is sufficient 
to cause variation in the proportions of gases in the reactor. 
The gas C control valve then can be moved downstreal 
from the filter, a decision entailing the installation of 
valve of high-cost alloy, but necessary for the control d 
the process. 





Evaluation ot S2cond Control Scheme 


The second control scheme (Figure 4B) is next simulate 
on the computer. This control system has an advantage 
each metering run is protected from converter pressure | 
variations by a control valve downstream from it, eve 
though the gas A control valve does not have a critical 
pressure drop across it. However, this control system does 
not attempt to control the ratio of primary important 
the ratio of gas C to mix gas, as shown in Figure 4B. 


The computer results show conclusively that the second 
scheme of Figure 4B is best because it holds the # 
curacy of the proportions of gases A, B, and C within i 
reactor to closer limits when pressure upsets occur iM 
reactor. This scheme allows adjustment of the controllet 
to a better performance, and allows variation of the flor 
rates through the system, done by varying the flow rate 
gas A at a much faster rate without instability. 
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The circuit on the right shows how the analog computer electrically simulates and solves the 


mechanical problem (left) of a vibrating mass on a spring. (Operational amplifiers are denoted by triangles.) 





Extreme process upsets, such as the complete loss of pres- 
sure in one of the supply headers, the extreme rate of 
pressure rise in the converter, or the loss of air supply 
to one or all instrument components, are considered to be 
outside the realm of the basic control system as a result 
of the computer study, and must be protected against by 
interlock and alarm systems. However, additional benefits 
are derived from the computer simulation by introducing 
such upsets into the basic control schemes. The resulting 
records of the deviation of gas C in the reactor give a direct 
indication of the time available for interlock actuation. 


Divide Computer Time into Two Parts 


To obtain maximum benefits from computer simulation 
for a problem in its very early stages, such as the fore- 
going example, you must try to divide available computer 
time inte two portions. The first portion should be used to 
compare, on the basis of realistic process upsets, the con- 
ceivable practical variations of the control system appli- 
cable to the process. This comparison should be on a syn- 
thesis basis, where the computer should be wired so as to 
allow as many system parameters as possible to be varied 
and optimized. Upon completion of this comparison, de- 
tailed consideration should be given to the design of the 
most applicable system, based on the preliminary computer 
results. 


In the second portion of computer time, the most de- 
sirable system should be simulated on the computer in an 
analytical fashion. This means that most system para- 
meters would be fixed as in an actual installation. The 
system should then be extensively analyzed by introducing 
all known process upsets with various control settings. 
This procedure should produce a final control system of 
Specifiable quantitative performance, and should show any 
limiting components in the control loop which can be re- 
placed if necessary. 


This two portion computer-time procedure is especially 
applicable to modern computers that have centralized patch 
boards for wiring, when these patch boards can be detached 
a8 wired, and stored for use at a later date. 


APPENDIX | 


The basic element of the analog computer, identified in 
technical terms as an electronic differential analyzer, is the 
direct coupled or operational amplifier. This amplifier can 
be made a summing element, a multiplier, an integrator, 
or a differentiator by the proper choice of feedback ele- 
ments‘. Figure 5 indicates the computer arrangement for 


the solution of an extremely simple and well-known prob- 
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lem, that of a vibrating mass on a spring. The differential 
equation for this system can be stated: 
d’‘s ds 


m + ¢ + Ks F 
dt dt 


Where: m mass of vibrating weight 


c damping coefficient 
s displacement 
t time 


The resistors and capacitors must be chosen with re- 
lation to the mass and damping coefficient so that the volt- 
age levels between amplifiers are proportional to the deriva- 
tives of interest. This choice is known as “scaling the com- 
puter.” The value of the derivatives, the second derivative 
representing acceleration, the first derivative representing 
velocity, and the displacement, can be indicated at any time 
for any value of the motivating force F, by merely attaching 
a voltmeter to the proper point between amplifiers. Further, 
a record of the variation of any of the parameters can be 
obtained by connecting a recording voltmeter at the proper 
point in the circuit. The values of the derivatives would 
vary, for instance, upon the application of a varying mo- 
tivating force 


The mathematical model represented by the foregoing 
differential equation is applicable to a wide variety of 
physical systems, each system merely requiring the redefin- 
ing of the parameters shown. This same equation, then, 
could represent a chemical process, with the same resulting 
computer arrangement. 
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ENGINEERS’ NOTEBOOK | s 


Increasing use of liquid-liquid extraction makes interface level mex 
urement ever more important in process industries. But each prob 
lem is unique, requiring much study by the instrument engine 
Here, in a two part ISA Journal series, is presented a survey of jp 


terface level measurement methods — their characteristics, applicy 





tions, and limitations — handy data for your instrumentation fk 
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How to Measure Liquid Interface Levels | ~: 
dri 
Obv 
above 
and W 
This | 
MANY METHODS EXIST TODAY for measuring inter- by J. R. Hackman, Instrument Engineer sion, 
face level—float, gage-glass, sonic, dip-tube, weight, strain- [on f ISA) inter! 
gage, conductivity, capacitance, and many other methods. ; eS = vassliny = tion | 
However, the instrument engineer is faced with the prob- Design Division, Engineering Department type | 
lem: which method is best and what are its limitations? E. I. Du Pont De Nemours & Company total 
In the following two-part article, I will classify liquid Wilmington, Delaware 
level interface measuring methods into five types: mass, Total 
electrical, optical, sonic, and thermal. And I will discuss i 
the limitations of each of the various methods. Dis 
First of all, before I discuss any of these classes, you PART |. MASS METHODS OF INTERFACE inter! 
should clearly understand that an interface between two LEVEL MEASUREMENT* intert 
; end tauide dencnde siti + ae usual 
oe en " egg et a Sec wae — glenn The first category of interface measurement methods ! a @ 
ot pon : gs r, tage ie 7 aie per sagg a will discuss involve the sensing of the interface by mass heigh 
a a a Comerecen, CPesons, SSNS, OF Ther methods, by either mass difference or total mass. att 
mal characteristics. vesse 
vesse 
Mass Difference Methods this t 
oa , of ea 
Interface Riding Floats. Floats are the most prominent in pn 
mass-difference type of interface measurement in use. (Se level 
; ~ Figure 1) These floats preferably should be of the fit jini 
: “pancake” type, with tape, pulleys, indicator and scale suital 
(You can use other shapes of floats, but only with some los when 
of accuracy or sensitivity.) Such is the buoyancy of the 
float and weighted pointer that it will sink in the light We 
liquid, but float on the heavy. Its buoyaney preferably invol 
(SS OTN should be a mean between the two liquids. This class of liquic 
[romana interface measurement is highly accurate within th overf 
— dimensional height of the float, but does not have much gravi 
LIQUID A force, because its entire action depends on the liquid de or st 
Rese Se sity-difference. fairly 
SSS FLOAT For an example say that a %” x 12” diameter float ® put ¢ 
eee amet ww “ait” 2 WEIGHTED used to detect the interface between two liquids of 0.8 ant cause 
Saas 7 1.2 specific gravity. I ¢ 
Saqemnanuonenalomemamcnemonanmem en al 
PISS POINTER your 
ELIQUID Bed Then: Char 
RROD ~ SCALE the displacement of the lower liquid 2.45 pounds All ¢ 
OO the displacement of the upper liquid 1.63 pounds a 
visi 
NNN NNN NN NNN ORONO fi fm a 
: ) 
The difference 0.82 pounds f th 
‘ Ex 
Figure 1. Float-and-weighted-pointer type of inter- cae ae deacis ; otical, soni betw: 
S ” rt tw f chapter series, coverin lectrical, OPTices, a 
face level gage. Note: “Pancake” type float shown ao ted alten at tae ee ee eee Vesse 
in preferred but other float shapes can be used. vour Januery ISA Journal. cis 
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Figure 2. Displacement-float type of interface level 
gage. 
0.82 
— + 1.63 = 2.04 pounds optimum net weight of float 
9 assembly 

Therefore: 


driving force is 2.45 pounds — 2.04 pounds 0.41 pounds. 


Obviously, the same float would have over four times the 
above driving force, or 2 pounds, if it weighed 0.45 pounds 
and was used to measure the level of the heavy liquid only. 
This float-type level gage is not suited to remote transmis- 
sion, because its float travel is great (the same as the 
interface travel) which requires that the mechanical mo- 
tion be reduced to a usable amount. The “pancake” float- 
type gage is generally restricted to open vessels, where the 
total quantity of liquid varies quite widely 


Total Mass Methods 


Displacement Float Type. In the displacement-float type 
interface gage, the height of the float is the same as the 
interface range to be covered (See Figure 2). The float is 
usually small in diameter, but long, and imparts a force 
on the transmitting element according to the interface 
height. The transmitter output is suppressed so that a full 
vessel of the light liquid gives a zero signal and a full 
vessel of the heavy liquid gives 100% signal. Obviously, 
this type of gage must be calibrated for a particular density 
of each liquid. Any changes in these densities will result 
in error. It is not necessary to maintain the total liquid 
level at a constant height. But the float must always be 
submerged. The displacement-float type interface gage is 
suitable for high pressure, flammable, or toxic liquids, 
where other devices are inadequate. 


/ Weighing Methods. Interface level measurement methods 
involving weight, require an absolute, unvarying volume of 
liquid, which can be accomplished with a constant-head 
overflow (See Figure 3). Weight can be determined with 
gravimetric scales or load cells of the pneumatic, hydraulic 
or strain-gage variety. Such weighing units must have 
fairly-low capacities and high accuracies because the out- 
put signal is suppressed in range. Density changes will 
cause errors just as with the displacement-float type. 

I do not generally recommend weighing methods unless 
your vessels are large, or otherwise difficult to get into. 
Change in the absolute volume of liquid will cause errors. 
All changes in the total level, result in large errors, be- 
Cause these amount to direct changes in weight, whereas 
the interface level changes involve differences in weight 
of the two liquids only. 


Example: Say that an interface height is being measured 


between two liquids having gravities of 0.9 and 1.1 in a 
vessel 100” high. 
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Figure 3. 


Then: 


Weighing-type interface level gage. 


total range in terms of inches water static pressure is— 


100” x 0.9 H,O to 100” x 1.1 H,0 
90” 


Span is 110” 
liquid increases ). 


Then: 


i” x 0.9 


Therefore: 


% error 0.9 


Bellows and Strain-Gage Methods. 


20” H.O;: 


0.9” 


20 x 100 = 


and level changes 1” 


water error 


4.5% 


90” to 110” of water. 
(light 


Interface liquid level 


measurement can also be done by another form of weighing, 
where the weight-sensing element is placed at the bottom 
of the vessel in contact with the liquid, to sense the static 
pressure, rather than the total weight of the vessel itself. 


(See Figure 4) 


backs as other weighing methods. 


However, this method has the same draw- 
The measurement 


is 


actually a function of the total weight and, therefore, is 


calibrated in the 


limitations. 


same 


way, and 


is subject 


to the same 


It is possible to automatically compensate the bellows- 
and-strain-gage level meter for changes in total level, by in- 


troducing a 
lighter liquid. 
signal could be 


second 


indicated, 


element 


beneath the 
By a suitable electrical circuit, a differential 
involving only the pressures 


surface of 


the 
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Figure 5. Dip-tube type of interface level gage. 


I do not recommend 
complex and has 


occurring between the two elements. 
this system, because it is electrically 
errors due to specific-gravity changes. 


Nuclear Radiation Gaging. In nuclear radiation interface 
level gaging, several sources of gamma radiation are placed 
down the side of the vessel and several ionization chambers 
are placed down its opposite side. Approximately one 
source and one ion chamber are required for each 10” of 
vertical height. Level is determined by measuring the 
quantity of nuclear radiation passing through the vessel. 
The amount of radiation reaching an ion chamber is direct- 
ly proportional to the mass of the material(s) lying be- 
tween it and the radiant source. More radiation will reach 
the ion chamber through the light liquid, than through the 
heavy liquid. In this way, the position of the interface is 
determined. Calibration is 0 to 100%, and is between the 
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Figure 6. A novel method of compensating the dip- 
tube type interface level gage for changes in the 
specific gravity of either or both the light and heavy 
liquid. 
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limits of 100% light liquid and 100% heavy liquid, The 
total level must always be above the highest ion Chamber 
and specific gravities of both liquids must remain constayy 
as in the other mass-type interface gages. 

The nuclear radiation gage is expensive, but is justitig 
where high-pressure, dangerous, or volatile materials ane 
involved. If necessary, the nuclear radiation gage cap} 
compensated for changes in specific gravity by the Use of 
additional cells, one for the light liquid, and one for the 
heavy. This, of course, increases both first cost and maip. 
tenance cost. 

Another interface gage using nuclear principles congigg 
of a single radiation source and a Geiger-Mueller ty 
detector. These are so placed that the source radiates y 
an angle through the vessel to the Geiger-Muller tube. This 


gage is primarily a level detector, but could be Calibrated : 


for interface measurement if the level is always kept aboy 
both the source and detector. Specific gravity changes 
‘ause the same errors as in other mass-type gages, Th 
Geiger-Muller-type interface level gage is more difficult tp 
valibrate and check than the first nuclear device I degeribe 
above, because its output signal is not a linear function 
interface height. In general, the Geiger-Muller gage can 
used in the same applications as the first one I discusged 
However, specific-gravity compensation is more difficult, if 
not impractical. 
Some factors you must consider in choosing a radiatigp. 
type interface level gage: 
a. The radiant source material, for example radiy, 


plus some of its disentegration products, emit sever 
gamma rays of varying intensities, which are unde 


sirable. Also, radium is quite dangerous compared tp 
other sources, such as cobalt 60, which emits ony 
gamma rays of uniform intensity. Radium also ’ 


more expensive than other radiation source materials, 


»D “Jitter,” 
of the statistical 


defined as short-term drift, is a function 
variations of the emission of th 
radiant source material. The counting time of the in 
chambers or Geiger-Muller tubes must be _ increased 
until jitter is no longer a problem. This may result 
in undesirable time lags in the measurement of inter 
face changes. 

ec. Other factors, such as counting efficiency, sensitiy 
ity, response-time, and ambient-temperature variation, 
must be considered. 


Dip-Tube Level Gages. The dip-tube interface gages ar 
probably the most common in process industry today. If 
properly applied, they are sensitive and reliable. The 
dip-tube measurement (Figure 5) uses the difference i 
static pressure at two levels in the liquid system to de 
termine the interface position. At constant specific grav 
ties, this difference is a function of interface height. B 
Figure 5, note that the manometer could be replaced } 
some form of differential-pressure transmitter. 

Usually, dip-tube level meter calibration is suppressed 
that its zero output corresponds to “all light liquid” ant 
its 100% output corresponds to “all heavy liquid.” The fb 
lowing is a sample calculation for calibrating a 100” dip 
tube spacing with 0.8 and 1.0 specific gravity liquids. 


INPUT versus OUTPUT 
all light phase 100 x 0.8 80” H,O (0%) 
all heavy phase — 100 x 1.0 100” H,O (100%) 


In interface height gages using the dip-tube principle, yo 
should consider the following factors: 

a. You must know what the specific-gravity change 
will be, in order to decide whether or not your installed 
system will have the accuracy you need over that rang 
of specific-gravity changes. 
b. Be sure that the pressure-sensing elements af 
capable of holding their accuracy under the suppreé 
conditions involved. 
For example: the above system is subject to 100” 
rater static pressure; however, its span is only 
of water. 
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Figure 7. A_ sche- 
matic diagram of the 
dividing machine 
used in the specific- 
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ec. You must know the dip-tube spacing accurately, 
otherwise a “dry” calibration will provide inaccurate 
results. 

d. Both dip-tubes must be completely covered at all 
times. 

e. Keep the air-purge rate small and constant, because 
line resistance to air flow developed in either impulse 
line will cause errors. Note that these errors are more 
pronounced for interface-level measurement than for 
ordinary, total-level measurements. 


A Novel Specific-Gravity Compensated Interface Meter 


We designed a special means of specific-gravity compen- 
sation for the case where specific gravities are known to 
change enough to cause gross errors in interface level 
measurement. Ordinarily, I would consider this system 
more complicated than desirable. However, since we 
wanted to use an all-pneumatic system, we developed the 
compensating system shown in Figure 6. 

Note that this system is similar to the one I previously 
described, in that it senses the static difference between 
the longest and shortest dip-tube. In addition, however, 
the specific gravities of each liquid are measured by the 
long and the short pair of tubes. Then, the signals from 
the specific-gravity transmitters are used to compensate the 
interface signals. This compensation is achieved by the 
use of a pair of pneumatic subtracting relays and a pneu- 
matic dividing machine. The general pneumatic computa- 
tion is as follows: 


P (DS,) 
H Ss S, 
Wherein: 
H = interface height (Compensated) 


Key to Automation is Result 


Volume XIII, Number 3 of the “Wright Line” magazine 
published by Wright Line, Inc. carried an interesting and 
amusing comment on automation and man. “Great claims 
are made for automation,” the article reads, “Some go so 
far as to claim that men may become obsolete as workers. 
There are, however, some who disagree. 

James R. Bright of Harvard School of Business Admin- 
istration tells what happened when a test pilot visited a 
large Plant making automatic controls. 
ee said one of the design engineers, ‘Your days 

red. We've got a new control coming along that 
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P = differential pressure across the longest dip tubes, 
(inches H,O) 


S, = specific gravity of light liquid 
S, = specific gravity of heavy liquid 
D = distance in inches between longest and shortest 


dip tube 

As you look at these equations, please note two things: 

1. If specific gravities only are varied, H remains constant, 
because P will change a compensating amount. 

2. If the specific gravities are held constant, H will vary 
linearly with changes in P. 

So, the interface signal indicated by the gage or recorder 

will be fully compensated even though the specific gravity 

of either or both liquid(s) changes. 

The subtracting relays are standard units which accept 
the input signals on either side of a diaphragm, and trans- 
mit a resultant air signal. The dividing machine is unique, 
and consists of a modified boiler-fuel ratio unit. In this 
dividing machine, one input signal is applied to the end 
of a force beam, and the other to a positioner for the force 
beam fulcrum. (See Figure 7). Standard devices using 
this principle are now commercially available. 

As you can see, this system is complex and has more 
components than generally are considered desirable. Also, 
computation of relay and dividing-machine ranges is 
tedious; trouble-shooting and maintenance are difficult. 
The cost of its components can be expected to run as high 
as $1600. Therefore, I recommend this device only where 
an all-pneumatic system is required, even though it has 
proved to be entirely reliable and successful. 


Editor's Note: In next month's ISA Journal, Mr. Hackman will describe 
electr 5 opt 3a on ana thnerma classes o7 juIC ntertace evel 


and their apr stions and limitations 


of “Inexperienced Labor” 


will run your plane from the ground. You'd better hunt 


yourself a nice soft job somewhere else.’ 

‘I’m not so sure about that,’ replied the pilot. ‘Have you 
come up with a control mechanism that weighs less than 
150 pounds; has five senses, six degrees of freedom; one 
that is completely self-contained, and self-powered and self- 
lubricated? 


‘Not only that, continued the irate pilot, ‘have you come 
up with a control device that is so readily and easily pro- 
duced by inexperienced labor?’ ”’ 
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Even trained instrument men often overlook a simple truth. For example: 
we are so used to regarding the electrical instrument only as a means for in- 


dicating a result, that we forget it also can perform both simple and complex 


mathematical operations. Understanding how meters do math will greatly 


help you in choosing and using electrical instruments to full advantage. 


Electrical Meters Can Do Math, Too! 


ARITHMETIC 





I’ll discuss first the simplest mathematical opera- 
+ tion—addition. The easiest way to add two quan- 

_| tities electrically is to combine proportional cur- 
rents or voltages directly and measure the result 
with an indicating d’Arsonval (moving-coil) meter. For 
example: the ammeter in a station bus indicates the sum 
of all the individual loads connected to that particular bus. 


x + 











Double-Coil Meters. If the two currents to be added can- 
not have a common voltage drop, an instrument with two 
separate windings on the same armature can be used. 
(Figure 1.) Note that the windings are usually connected 
together at a common point. This permits use of three 
conducting spiral springs, instead of four. It is difficult to 
get complete insulation between the two circuits. There- 
fore, this construction can be used only where a small 
potential difference exists between conductors. 

In certain cases it’s feasible to make the output of a net- 
work of insulated-junction thermocouples proportional to 
the quantity being measured. The outputs of two such 
networks then can be connected in series, and the total 
measured with a d’Arsonval instrument or a potentiometer. 


Double-Element Meters. Where complete insulation of 
the two circuits is required, two separate elements mounted 
on a common shaft can be used with an insulating spacer 
between the separate windings. However, this solution of 
the insulation problem has other design difficulties. The 
major problem: the moving-element torque of such two- 
element instruments is only about twice the value required 
in a single-element instrument. The weight of the moving 
element is also about twice that of the single. Thus, the 
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Figure 1. Two d-c quantities can be added by this 
moving-coil instrument with unidirectional field. 
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by George Metry 
Electrical Engineer 


Detroit, Michigan 


weight of the moving element increases proportionally tp 
the torque acting on it. For most instruments, the m 
chanical factor of merit is proportional to 


Torque 
(Weight)** 


You can readily see that only a relatively few elements thy 
can be connected tandem-style and still retain a fairly-hig 
factor of merit. 


Polyphase Wattmeter. A common example of this metho 
for adding two quantities is the polyphase wattmeter. h 
three-element wattmeters, the rotation-producing torque 
acting on each element is proportional to the power in th 
phase to which that particular element is connected. Tk 
resultant meter-shaft torque is the sum of the torque 
produced by the elements in each of the three-phase wint 
ings (current and potential). In two-element wattmeten 
the torque acting on each element is proportional to th 
product of a phase voltage and a current displaced by som 
angle. The shaft torque is the sum of the torques of th! 
two elements. Since at power factors below 0.5 the = 
acting on one element reverses, one of the two quantitis 
being added is negative under these conditions. 





This suggests that a reversal of direction of @ 
current in the windings of the instruments @ 
scribed is a ready means for indicating the # 
ference between two quantities. With the previolt 
ly mentioned thermocouples, the output of one netwot 
could be reversed and the difference between the two ot: 
puts indicated on a single direct-current instrument. 

In instruments which show the sum of two positive qua 
tities, the resulting scale indication is always larger t# 
either one of these quantities. Hence, the full-scale tort 
of the meter can be equivalent to that of an ordinary it 
strument having a full-scale rating of A + B amperes? 
volts, as required. But, in subtraction, the different § 
A — B is always smaller than one of the quantities @ 
sidered singly. So, it is characteristic of differential # 

















struments to have a lower full-scale torque than inst? 
ments of conventional type. The limit of full-scale # 
sitivity of such differential instruments generally is 
termined by two factors: a. the mechanical factor of 

of the moving element; b. the tendency of the electrom® 
netic forces to distort the conducting spirals of the m0 
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For service applications, it generally is not feasi- 
d differential instruments of 90° scale-deflection 
of the larger of the two quantities 
measured. A common example of the differential meter is 
the differential voltmeter used to indicate voltage un- 
palance between the two sides of a 3-wire d-c system. 


element. 
ble to buil 
for less than 10% 


The beginner’s next step in mathematics generally 

is multiplication. The simplest case: A = B and 

Xx hence the product may equal KA*. You recall 

that the amount of heat developed in a resistor is 

proportional to the square of the current flowing through it. 

This suggests a method of indicating the square of a quan- 

tity—attach a thermocouple to the resistor and measure the 

resulting emf generated with a d’Arsonval instrument. 
This method is feasible if: 

a. The resistance of the wire or “heater” changes 
little with temperature. 

b. The temperature-emf characteristic of the thermo- 
couple is nearly linear. 

c. The instrument used to measure the output of the 

thermocouple requires only a small current for opera- 


tion. 
If a potentiometer is used for measuring the thermocouple 
output, factor (c) can be ignored. 

A common example of instruments for indicating the 
square of a quantity are the small galvanometers used in 
radiofrequency work. The thermocouple is located in the 
instrument and the instrument scale is nearly uniform 
with scale values being designated as “current squared.” 

When quantities A and B are not of equal size, the in- 
strument for calculating their product is generally of the 
two-coil form. The current proportional to A flows in one 
coil, and the current proportional to B flows in the other. 
Then the interaction between the fields produced by these 
currents causes the instrument pointer to deflect. Ex- 
ample: wattmeters of the electrodynamic type. Here the 
current proportional to the line current (as with a current 
transformer) flows in a fired winding. The current pro- 
portional to the line voltage flows in the moving coil, the 
coils being so positioned that their fluxes interact. The 
resultant force on the moving element is equal to the 
product of the currents flowing in the two coils at any 
instant. But, because of inertia, damping, and rms values 
inherent in ac, the instrument actually indicates the 
average power over a complete cycle. 

You should remember that electrical instruments which 
indicate the value of A x B can multiply accurately only 
for values of A and B between certain limits. For example, 
a given wattmeter may be designed for 500 watts, 5 am- 
peres Maximum, and 100 to 125 volts. So current and 
potential transformers must be used when measuring 
values above the capacity of this instrument. 





Instruments, like people, have more difficulty with 
—— |} division than multiplication. However, there are 
80 Many types of dividing meters that I can touch 
on only a few. As an example of division by 
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Figure 2. This is a schematic diagram of the mag- 
netic-vane type of ratio instrument. 


instrument, take the direct indication of resistance which 
depends on the ratio of the voltage impressed on a circuit 
to the current flowing in it. Instruments designed express- 
ly for this work are called “ratio type.” (These do not 
include the so-called commercial ohmmeters which are 
simply ammeters calibrated in terms of resistance—or ohms 
—when a certain voltage is impressed across them in series 
with an unknown resistance.) The name “ratio instru- 
ment” implies that the meter is independent of the voltage 
within certain limits. 


Ratio Meters. One way to make a ratio instrument is 
to arrange its fixed and moving coils so that the pointer in- 
dicates the change of direction of the resultant field of the 
two coils. For instance, the instrument might have two 
circuits through which current flows. The constants of one 
circuit are fixed, while those of the other can vary in 
accordance with the phenomenon under consideration. Fig- 
ure 2 shows an example of such a circuit when using a 
magnetic-vane instrument. The instrument pointer takes 
up a position related to the resultant field. Should the line 
voltage decrease, say 25%, the current in each circuit de- 
creases by a proportional amount, the resultant field lies 
along the same line as before, and the indication of the 
instrument remains the same. 

Figure 3 shows another ratio instrument—a permanent- 
magnet moving-coil type—which requires direct current 
for its operation. Its ratio effect is secured by selecting 
the proper angle between the moving-coil windings, while 
the scale distribution is controlled by the shape of the core 
(rotor). The current is conducted to and from the moving 
element by a hairspring-type spiral which exerts the least 
possible torque on the movement. 

A third ratio instrument, not widely used in this country, 
is suitable only for alternating current, and made with a 
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Figure 4. This is how a magnetic-vane type of ratio 
instrument is connected for indicating the field tem- 
perature of a rotating electrical machine. 


pivoted disk free to move between the poles of two or more 
electromagnets. The electromagnet windings carry cur- 
rents which vary with the phenomena being measured. 
Three factors limit truly-ratio performance of ratio in- 
struments to a certain range of applied voltage: 

1. pivot friction and inertia 

2. torque of conducting spirals attached to 

elements 
3. stray fields 
When voltages much less than normal are impressed on 

ratio instruments, the field produced is so small that the 
pivot friction can be appreciable compared to the deflecting 


moving 


forces available. So you must be exceptionally careful 
about pivot and jewel construction. 
Moving-coil ratio instruments have a greater inherent 


sensitivity than magnetic-vane types. However, the torque 
of the conducting spiral springs makes moving-coil types 
liable to errors at that part of their scale where these 
springs produce appreciable rotational torque. This error 
usually is not serious in most uses involving line-voltage 

















Generator 
= 
Fi 
Current »— Potential 


transformey transformer 





i) oe | 


















Current \ 


coils 7 









Potential 


colls 7 


———- - -_ . 
—— oo ae 






































Figure 5. A ratio instrument is connected as above 
when used to indicate the excitation of a synchronous 
motor operated from a variable-frequency generator 
(This is the same-type instrument as shown in Figure 
4.) 


variations of commercial power. You must be careful 
protect ratio instrument movement and windings from stray 
fields, because these fields can cause extraneous torque @ 
the moving element, and consequent error. 


Stator and Field Temperatures. Magnetic-vane ratio it 
struments can be used to indicate field and stator temper 
tures of rotating electrical machines, degree of excitatim 
of synchronous motors, and percent draft of rolling milk 
Properly calibrated, they can be used on either direct @ 
alternating current. Example of d-c use: indication d 
machine field-temperatures (Figure 4). The voltage ee 
ment is connected across the field; the current winding i 
series. Thus the instrument shows a quantity proportion 
to the field resistance; and knowing the resistance-temper 
ture relation of the field copper, the scale can be marked t 
show field temperature directly. 
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Figure 6. For the 
measurement of gen- 
erator and motor 
slot-temperatures, 
the d-c ratio instru- 
ment is connected as 
shown. This circuit 
can indicate quan- 
tities other than tem- 
perature. 
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Figure 7. Here’s how an instrument is connected to 
show the j component (vars or reactive-kva). 


Excitation Meter. The excitation meter (Figure 5) in- 
dicates the excitation of synchronous motors or condensers 
operated from variable-frequency generators. It’s a good 
example of a magnetic-vane ratio instrument used on al- 
ternating current—especially popular for ship propulsion 
instrumentation. 

The cross-coil type ratio meter is good for measuring 
quantities which change little in size. It is limited to 
uses where direct current is available or can be supplied 
by rectifiers. It depends for operation on resistance changes 
in the circuit connected to terminals A, B, and C, Figure 
§. The sensitive element can be made of copper, any of 
the thermocouple metals, or temperature bulbs, the re- 
sistance of which varies with temperature. The instrument 
scale can be marked directly in terms of temperature. If 
you want to show a quantity other than temperature—liquid 
level for example—the sensitive element can be a variable, 
stepless resistor, the value of which is changed by a float 
or other mechanical linkage. Applications include high- 
sensitivity ohmmeters, capacitance meters, liquid-level in- 
dicators, and such diverse measurements as the slot tem- 
perature of turbine generators (Figure 6) and the tem- 
perature of human bodies. 

Probably the industrial use of ratio-type instruments will 
continually broaden since they are by nature capable of 
direct and highly accurate indication. 


COMPLEX NUMBERS 





In alternating-current circuits, we frequently want 
’ to measure the size of the reactive or j component. 
J Because of the need for power-factor correction, 
the circuit reactive volt-amperes (vars) are often 
required. In a single-phase circuit, vars can be obtained 
easily by substituting a reactance of the proper value for 
the resistor used in the voltage circuit of the wattmeter 
(Figure 7). The normal relation of current and voltage 
will then be displaced 90° and vars indicated instead of 
watts. Since the impedance of the voltage circuit will vary 
with frequency, such instruments should be calibrated 
using power of nearly the same frequency and wave form as 
the circuit on which the instrument will alternately be 
used. 

In measuring the j component of balanced polyphase cir- 
cults, use generally is made of the phase relations existing 
between conductors to obtain the phase shift required. 
Phase shift transformers also are much used. In un- 
balanced circuits, special forms of instruments are required. 
These are very thoroughly described in technical literature. 











TRIGONOMETRY 


In relay work, the measurement of the phase 
=< angle between two voltages has become increasing- 
ly important. Some phase-angle meters measure 
first the in-phase component and then the j com- 
ope Knowing these two, the phase angle between the 

tages can be calculated readily. Other meters are 
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Figure 8. This instrument performs a trigonometric 
operation when connected as shown to _ indicate 
single-phase power-factor. 


direct reading. To obtain accuracy, nearly all such direct- 
reading instruments require that the applied voltage or 
current be held within narrow limits. 


The synchroscope indicates the angle between two volt- 
ages. It has various forms, none of which are much used 
at present to indicate angles directly, because engineers 
are generally more interested in functions of the angles. 


Power-Factor Meters. Usually, the desired function is the 
cosine. So instruments for the indication of cosine magni- 
tude generally are marked to read power-factor directly. 
Single-phase power-factor meters can be of the resultant- 
ratio type. In these, the current-coil field reacts with the 
potential-coil field; the pointer position depends on the re- 
sultant field. The required moving-element field is produced 
by two moving coils set at an angle to each other, the cur- 
rent in one being displaced in phase by means of a re- 
actance as shown in Figure 8. These instruments are very 
susceptible to variations in line frequency: you must re- 
member this limitation when using them. 

Instruments for showing balanced polyphase-circuit 
power factors use about the same type of moving element 
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Figure 9. A moving-coil instrument when connected 
as shown performs the trigonometric calculation of 
the three-phase power-factor measurement. 
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except that the effective angle between the two movable 
coils may be changed to secure the proper vector relation- 
ships: 90° angle for two-phase circuit, 60 angle for three- 
phase, etc. No reactances are required, because the proper 
phase relations can be obtained by connecting to the proper 
points in a polyphase circuit (Figure 9). 

When you recall the simple trigonometric relation be- 
tween the sine and cosine of an agle, you will see that it is 
relatively simple to apply the foregoing cosine-measuring 
instruments to the indication of the sines of angles, and 
other trigonometric functions. 

A direct indication of tangent 6 is not required so often, 

total vars 


] ratio-type instruments which indicate —— 
although ra yp —— total watts 


(i.e. tangent 6) have been made. The scales, however, are 
generally marked in terms of cosine 6 or power factor; 
as such they make quite accurate power-factor meters for 
unbalanced three-phase loads. But their complicated con- 
struction rules out their use for many applications. 


CALCULUS 





Circuit conditions often change at a very rapid 
dt | rate. So the indication of differentials frequently 
ds requires special apparatus. The instrument en- 
gineer often must use auxiliary apparatus to avoid 
making an instrument which indicates a differential direct- 











ly. For example, to measure or speed, a small per- 


manent-magnet generator can be used, the voltage output 


of which is proportional to speed. This output can be 
measured by a suitable d’Arsonval meter. 

ds 

Speedometers. Electric instruments which show at 


directly without auxiliary apparatus, are usually of the 
induction-disk type. In these instruments, a shaft mechan- 
ically connected to the measured source rotates a magnet, 
and the magnet flux cuts a pivoted aluminum cup. The 
cup tends to rotate in the field, the rotation being controlled 
by spiral springs. This arrangement is used in many 
present-day automobile speedometers. And although such 
instruments possess large ambient-temperature errors, they 
are generally satisfactory for automotive use. 


If the rate of change is within the scope of conventional- 
type instruments, fairly accurate readings can be ob- 
tained by using a quick-period meter of high sensitivity, 


2o 
For example, acceleration ai 
ean be indicated by the use of a capacitor connected in 
series with a sensitive d-c meter measuring the output of a 
tachometer-generator delivering a continuous direct current. 
In actual practice, complications might be caused by the 
high-ripple voltage wave of the ordinary d-c tachometer. 
In a-c circuits, the derivative of a wave is often measured 
by a capacitor connected in the circuit to be studied, and 
the capacitor current read by a viewing oscillograph. 


with auxiliary apparatus. 





i Pos nter 





Smai// permanent 
magnet mounted 
on moving element 


Link of highly retentive 
magnetic material — 
magnetized by source 
or surge current to 
be measured ———~ / 
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Figure 10. The basic elements of the surge-crest 
ammeter for indicating I.,,,,.. 
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When a mathematician wants to find the Maximyp 
A value of a varying quantity, such as a current ip 
MAX! circuit, he sets up a differential equation ot th 
circuit constants, and solves for I,,,,. If he is @ 
accomplished mathematician, he can do this in a fey 
minutes or even a few seconds. But to do the trick jy 
microseconds would balk even the best mathematicig, 
However, the surge-crest ammeter, so small you can hold j 
in the palm of your hand, does this almost instantly, 
Surge-Crest Meter. This instrument has a magnetizab 
link of high magnetic retentivity located near a tiny Der: 
manent magnet on a shaft and pointer arrangement (Figur 
10). The field surrounding a current-carrying conductor jx 
proportional to the current flowing in it. So the magnetip. 
ble link becomes proportionally magnetized if exposed 
the magnetizing force of the conductor field. The hig 
magnetic-retentivity of this link causes it to retain , 
relatively-high magnetization after the current drops y 
zero. Thus the pointer deflects in proportion to I,,,.. 
Only the links themselves need be installed near th 
current-carrying conductor, the links being subsequently 
removed and placed in the instrument for determining the 
maximum surge-current. The surge-crest ammeter is 4 
comparatively recent development, but field results Clearly 
show that it’s sturdy and simple enough to be installed » 
transmission towers to measure tower-leg currents ani 
transmission line disturbances due to lightning surges. 


ig 














Probably more ingenuity and time has been spent 
in perfecting meters for integration than for any 
other calculation. This is particularly true ¢ 
watthour meters which are required to measur 
z. 
K fe cos © dt 
J t, 
that is, kilo-watt-hours over a given period. In 1955, this 
remarkable device was responsible for accurately measuring 
the total US electrical energy bill of over $12 billion. 

Watthour Meter. The watthour meter is remarkably sin- 
ple, consisting of a light pivoted disk, so located in the field 
of current and potential coils that its torque is proportional 
to EI cos 6. This torque causes the disc to rotate ata 
speed which is made strictly proportional to the torque by 
means of damping or drag magnets, so positioned that their 
flux cuts the disk. Disk rotations are recorded by a me 
chanical counter. Thus, the number of kilowatt-hours over 
a given time is measured. 

This simple, accurate, low-cost meter, requiring little 
maintenance, does its skillful calculations under extremes 
of temperature and environment which would discourage 
even the heartiest of mathematicians. 


4 











OPERATIONS INVOLVING COMBINATIONS 
In most cases I’ve described, the meters perform a single 
operation. When severa] instruments can be combined to 
do multiple operations, their usefulness often is extended 
enormously. Example: by adding a timer to the watthour 
meter it can be made to indicate: 
te 


K | EI cos 6 dt 
te t. 


that is, the watt demand over a fixed interval t.. By adding 
a suitable pointer, the marimum demand can be showl— 
useful for billing purposes. 

Network analyzers are examples of the combining @ 
several meters and auxiliary devices to determine quickly 
the characteristics of complicated networks. Without sud 
devices, the straight mathematical solution of these ne 
works would be so burdensome as to seldom be attempteé. 


CONCLUSION 

Thus, our often overlooked electric meters provide specific 
information “ready made” for every activity of science and 
industry. Mathematics has contributed generously to the 
development and design of instruments. And now, in tur 
instruments are making daily contributions to the better 
use of mathematics. Remember please: electrical mete 
can do mathematical operations too; make full use of thet 
in design, research, and test, to free yourself from useless 
time-consuming calculations. 
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, Past, Present 
and Future 


of Gas 


Chromatography 


Here Dr. Martin, 
Nobel Prize winner 
for the invention of 
liquid-liquid _parti- 
tion, tells the ban- 
quet audience at 
ISA’s First Interna- 
tional Symposium 
on Gas Chromatog- 
raphy of the far- 
reaching _ possibili- 
ties of this potent 
new analysis tech- 
nique. 





Author Martin, together with Dr. Synge, won the 1952 Nobel Prize in chem- 
istry for their discovery of liquid-liquid chromatography. It is seldom we are 


privileged to learn how an important instrument invention came about, and 
doubly so when we can hear it from the lips of the discoverer himself. Here 


in intimate, humorous style is Dr. Martin’s own recollections on the begin- 


ning of gas chromatography—and his fascinating predictions for its future. 


HOW GAS CHROMATOGRAPHY BEGAN 


SPEAKING OF THE PAST affords me an opportunity of 
saying—which everyone has learned I very much enjoy 
saying—that “I thought of it all a long time ago.” 

My interest in chromatography began about 1932 with 
the running of what I believe was the first chromatographic 
determination made in England. I was then interested 
mostly in purifying vitamin E. In addition to using solid- 
liquid chromatography of the classical Tswett-type, I also 
began investigating counter-current extraction with two 
liquids. This required the building, around 1935, of a 
somewhat elaborate machine which had an efficiency of 
about 200 theoretical plates. (Note that this theoretical 
plate concept came to me as a biochemist rather than as an 
oil engineer, and it started before I was able to apply it to 
chromatography’. ) 

This machine of mine took a lot of watching. It was a 
delightful device containing some 300 feet of glass tubing. 
As it ran, its 90 ball-valves rattled on their seats every few 
seconds with a noise like waves coming in on the beach. 
You had to sit by my machine in constant attendance in 
case bubbles occurred in its entrails—which frequently 
happened—or if emulsions became too troublesome. But it 
did do a job! It separated vitamin E, showing more than 
one form of that vitamin in the days before it had actually 
been isolated. 


Dr. Synge Joins the Team 


Later on, while I was still at Cambridge, Synge was 
working in the biochemical laboratory trying to separate 
amino acids using the big differences in the partition co- 
efficients of acetyl amino acids between chloroform and 


es 
. 
based upon an address inade to the banquet session of ISA's First In 
ernational Symposium on Gas Chromatography, Kellogg Center, Mict 
gan State University, August 28, 1957. (Edited by H. J. Noebels). 
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|. Or. Martin is referring to a rather lively debate held earlier in the 
day about HETP vs. performance factors. 
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water. He came to me to learn if my machine would help 
in his work. We soon found it wouldn’t, so we built 
another. Eventually. I moved to the Wool Industries Asso- 
ciation at Leeds and got him to join me there. Soon, we 
had another fantastic machine—a menace to health and not 
pretty to watch. It filled the room with chloroform; it 
also required constant attention. We used to take turns: 
each would sit by it for eight hours at a time. Among 
other things, we discovered the peculiar effects of chloro- 
form intoxication. It has a deplorable effect on one’s 
temper. Whenever the other man appeared after a session 
of this, he was always greeted with violent abuse. Another 
curious effect was that fresh air had a characteristic, yet 
remarkably peculiar smell. Well, I designed a new type of 
counter-current machine about once a week until Synge got 
tired hearing about them. Actually, they were all too 
difficult to make. 


The Basic Principle is Found 


One day it suddenly occurred to me what our design 
difficulty was: in order to get rapid equilibrium between 
the two phases, we had to make the droplets very small. 
But, with very small droplets, it was virtually impossible 
to make them move in the desired direction. Then, the 
thought came to me: “All we have to do is to hold the 
droplets still and make the liquid flow through them.” So 
we took some ground silica gel, sieved it, put some water 
and acetyl amino acids on it, and ran them down with 
chloroform. By next day, we had demonstrated the separa- 
tion of acetyl lucine and acetyl alanine. A day or two later, 
we built an indicator into tre system and could watch these 
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bands move down, and from this we had the first plotted 
chromatogram. Naturally then, we started to generalize 
and realized that, not only could we use a great many 
different thiugs to hold the water, but we could use a 
great many different liquid systems. We had a very power- 
ful tool at our disposal. And, we had many headaches in 
working out this system—the reasons I have no time to tell. 

Eventually, the method was made to work nicely, and 
when we came to write up the paper for the Biochemical 
Journal, the previously noted speculations were included. 
We had no doubt that this was a usable method, but 
neither of us were interested in volatile substances at that 
time. Our interest in proteins and peptides kept us very 
busy with paper and partition chromatography over the 
next few years. 


The Contributions of Dr. James 


When I joined the National Institute for Medical Re- 
search in Mill Hill, I had as an assistant Dr. A. T. James. 
He and I attempted to put crystallization on a common 
basis. We had various, somewhat complicated arrange- 
ments we worked at for a couple of months, and we could 
still do a lot better with two beakers than we could with all 
the apparatus we had made. I found this discouraging. 
Not so Dr. James. He felt our approach would result in a 
waste of time. Agreeing, I suggested we try something I 
was sure would work—gas chromatography. I didn’t at 
that time, quite foresee how far it would spread. But ina 
few weeks, we had a working gas chromatograph separating 
fatty acids from the simpler amines. 

Dr. Ray, one of the first people to use our method for 
other problems, wanted to examine compounds which were 
not detectable by titration. We gave him two suggestions: 
1. to use the Katherometer which Classen already had used 
as a detector for his gas-solid chromatograms; and 2. to 
hitch up to it an infrared spectrometer with a cathode-ray 
oscilloscope in order to watch the bands change as com- 
ponents came through. Much to my regret, I don’t think he 
ever did the latter, nor that anyone else has done it either. 
I would like to see this done; it would make a very pretty 
picture. 

Now from that time, gas chromatography began to get 
out of hand. I had a couple of enjoyable years when I could 
tell people what I was doing without anyone telling me 
anything. I had the same experience with paper chroma- 
tography when people would come, observe, and be suit- 
ably impressed. Nobody had done enough work to argue. 
Now, of course, this is very far from being true. My 
pleasant, easy life has gone long since. Now, I have no 
idea how many people are working on gas chromatography 
throughout the world, but it still seems to be in the loga- 
rithmic phase. 

In speaking of the past, I must mention my friends of the 
Shell Amsterdam Laboratory who have done so much of 
the initial theoretical and practical work on gas chroma- 
tography. When I went to Shell Amsterdam, I found that 
there were dozens of people concerned with gas chroma- 
tography, and I already felt that I was thoroughly under- 
staffed with two or three people working on the method. 
This, as far as I’m concerned, deals adequately with the 
past. 





The Present is Obvious 


As for the present position of gas chromatography: its 
general characteristic seems to be the rapid application of 
well-known methods to an infinity of problems. This is 
what most of you are doing; and it’s obvious there are so 
many problems which can be tackled by these means, that 
this phase of growth is going to last for a long time. 


Chromatography in the Future 


It seems I have gained some reputation as a prophet in 
these matters, and prophecy is certainly what is called for 
here. When you feel you have been a leader in a field, 
you can safely prophesy what you want to happen even 
if you can’t prophesy what is going to happen. You have 
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gotten a fairly clear idea of a number of leads which 
think it profitable to follow. But, by the time some 
sands of people have ideas on the subject, prophecy 
to become an unprofitable occupation. 

I’ve been delighted to see that this meeting ig re 
as an educational and moral project. I have heard it 
that we, the users of gas chromatography, are edy 
the organic chemists and physical chemists;  ingt 
moral principles into suppliers of chemicals, as well] as th 
people who write papers; and insisting more or legs by ow 
mere presence that people know what they are Selling ang 
what they are claiming to be pure substances. It’s deligh, 
ful to be a moral force in this way. I’ve never felt 
before. I was particularly struck by the phrase of om 
contributor that ‘people were honest by chromatography’ 
I’d like to point out one other way by which the chrom: 
tographer is benefiting the human race: he makeg twp 
peaks grow where only one grew before. 


Analytical Distillation is Obsolete 

Now one thing I definitely prophesied a few years ago, 
and which has now come to pass, is that analytical di 
tillation is obsolete. I think there are remarkably fey 
sases now where distillation is used as an analytical tog 
which could not be done better by gas chromatography 
This is not an absolute rule, but I think that it’s safe 
say it. 


What Advances Can We Expect 


I suggested in a recent paper that there would not be ay 
serious improvements in the solid support for the stationary 
phase. I had reason to doubt my own words almost imme 
diately. I started thinking about empty tubes. Dr. Mared 
Olay has also been thinking about empty tubes, obviously 
before I did. He has now shown that “nothing” is an & 
cellent packing. So I would like to thank him for this 
“nothing.” His paper is the highlight of the meeting as far 
as I’m concerned. It was my principal reason for wanting 
to come to see whether my worst fears were confirmed, # 
indeed they were. I’m quite sure this is a method whid 
many of us are going to pursue with considerable a 
thusiasm from now on. It’s too early yet to say how usefil 
it’s going to be, but it is quite clearly something that we 
should all know about. 


High Temperature Phases 


Obviously, people are going to move higher and higher i 
temperatures. We are all going to be asked to run no 
volatile substances. The only way we can attempt this, # 
far as I can see now, is to run the columns hotter and ho 
ter. Eventually, decomposition will overcome us, ané 
the components will break up before they get to the other 
end of the column. Not only have we to contend with the 
breakup of the substances themselves, but with stationary 
phase decomposition as well. I don’t think I have anything 
to contribute on this. Many experienced people are i | 
vestigating this, and we can certainly expect in the relative 
ly near future a large number of suggested substances for 
high-temperature stationary phases. Courtenay Phillip 
has mentioned here metal salts, which are interesting 2 
many respects, particularly in that they have a very high 
degree of specificity. In finding stationary phases of high 
specificity, lies work for many years to come. To me this 
appears an extremely difficult field, as difficult as it #® 
obviously rewarding. 


Silica Gel Adsorbers 


Many of you may know of Dickey’s work done at the 
California Institute of Technology. He found that by mak: 
ing silica gel in the presence of methyl or ethyl orange, t 
had an ability under certain specific conditions to 
more of the particular substance in whose presence the 
gel was formed. Dickey had tailor-made an adsorbent @ 
fit the molecule. This work has been astonishingly 
lected; few people have done work on it since. But het 
clearly is a lead, indicating that it is possible, in certail 
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chromatographic authorities who attended the conference are these head-table banqueteers 
Vincent J. Coates, conference program chairman, Perkin-Elmer Corporation; S. Dal Nogare, E. 
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Martin, banquet speaker, Harts, England; Henry J. Noebels, general symposium chairman, Beckman Instruments, Inc. 


eases, to make an adsorbent which will fit a particuiar 
molecule. If we can do this on the phases which can be 
used for gas chromatography, we may be able to solve those 
otherwise almost insolvable problems requiring a particular 
substance to be picked out of a nasty mess. 

I might say that having to deal with a nasty mess is 
perhaps the most fruitful thing that can happen to any 
analytical chemist. I feel that biochemists have been re- 
sponsible for far more than their share of new developments 
in analytical chemistry. Surely this is because they are 
faced with intractable mixtures about which they know 
practically nothing. All they know is that here is some- 
thing they want to get out, and if they can’t get it out by 
any presently known means, they are driven to think of a 
new means. 


New Detectors 


Another very active field at the moment is, of course, 
detectors. We've heard a lot about Katherometers of one 
kind or another; and I will venture a rash statement that 
they are already becoming obsolete. I know they will be 
used for a long time to come, and will always be used for 
certain purposes. But there appears to me at the moment 
to be an entirely undue amount of concentration on Kath- 
erometers. There are many other methods which have been 
suggested: both Phillips and I have each suggested half a 
dozen, and many other people have suggested workable 
methods of different kinds. Of present methods, those in- 
volving ionization of the gas at one stage or another 
obviously have come to stay. I can't tell in what form, but 
I'm sure that a method involving ionization will be one of 
the principal methods evolved. Here is something that can 
be made to occur in the molecules you are trying to sepa- 
rate, and not in the carrier gas, and the possibility of a 
sensitivity of quite a different order than what you can 
expect in the change of any general property of the gas 
as a whole. 

If you must deal with a method involving, in one way or 
another, all the molecules in the system, it cannot possibly 
be ultimately as sensitive as a method which can pick out 
the individual molecules in which you are interested. Any 
Satisfactory and extremely sensitive method must be un- 
affected by, and independent of, the carrier gas. It must 
depend only on the substances in which you are interested 
and the remains of the supposedly stationary liquid phase 
that contaminates the gas due to its partial pressure. 


How to Obviate Long Columns 


A Suggestion was made yesterday that a certain separa- 
tion would require a column one quarter mile long. I would 
like to Suggest that there is nothing excessive about such a 
column. There may be many jobs which you can do only 
on columns that long, and if that’s true, some people will 
do them. At the moment, I don’t think we need to go to 
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these lengths, because I made another suggestion quite a 
time ago which will enable us easily to run substances a 
quarter of a mile without requiring a column that long. If 
you have two columns and two very-difficult-to-separate sub- 
stances, you can drive this pair of substances into the first 
column. When the pair of substances near one end, you con- 
nect to the other column. Then you continue blowing 
until it’s gone right into the second column, monitoring its 
passage with an extremely small detector, in this case, 
probably a Katherometer. When the pair is safely in the 
second column, you disconnect the first column and start 
blowing in the end of the second column, and carry on 
until it’s started into the first one again. And so you go on, 
round and round, until the bands have become too wide to 
stay within the column. 

Now, this I suggested a long time ago to a lot of people, 
but nobody seems to have taken any interest in it. You can 
get efficiencies in such columns which should enable you to 
separate, say a C-13 from a C-12 compound. This, I’m sure 
would be reasonably easy with methanol or chloroform. 
Perhaps if you took a larger molecule it would be a bit 
more tricky. These things can be separated very usefully 
by distillation at the moment. However, if we can’t do a 
better job than the distillation boys, we ought to be 
ashamed of ourselves. 


How Many Plates? 


On the subject of the number of theoretical plates, and 
of comparing the number of theoretical plates in a chroma- 
togram to those in a distillation column: I think a lot of 
people concerned with distillation are very irritated with 
this comparison. They say, “we have a distillation column 
with 200 plates, and it will do a better job than your column 
of 3000 plates. So, what do you mean by using the same 
word for it.” In my opinion, this is not a reasonable atti- 
tude to take. What one should compare is the length of 
column occupied by the zones in question. If your zones 
occupy 200 plates, then you are getting separations cor- 
responding to what a 200-plate column does, and, of course, 
you're getting it a great deal quicker. But, to make your 
zones occupy 200 plates, you must run it some thousandths 
of plates down the length of the column. Using the re- 
circulation idea, you probably will be able to work with 
columns which obtain complete separation, like those gotten 
with distillation, using columns having five or six times 
as many plates as the distillation column itself. These 
relations are very simple: I gave them last year at a Lisbon 
meeting of the International Congress of Pure and Applied 
Chemistry. 


High-Purity Sample Preparation 


There is no doubt whatever that, for the preparation of 
highly-pure samples, gas chromatography offers one of the 
best and most convenient methods, if you are not after too 









565 





great a quantity. If even a couple of kilograms of very 
high-purity material is needed, I believe it is still easier 
and quicker to obtain this by gas chromatography than by 
distillation. People particularly interested in pure hydro- 
carbons habitually run their distillation columns contin- 
uously for six months at a time. Using chromatography, 
you can run a few grams fairly quickly compared to this, 
even though it is a very difficult separation; and you should 
be able to run it enough times to build up quantity. So I 
think, for preparation of small quantities, gas chroma- 
tography is strictly competitive with distillation. 

For very difficult separations, there is no question as to 
its profitability. On a very large scale, gas chromatography, 
as such, doesn’t seem likely to be a usable separation 
method. The cost of pumping enormous volumes of dilute 
gas around the system will always be greater than working 
at the comparatively higher concentrations possible with 
distillation. Perhaps the only exception to this would be 
where very-high purity is required. An example of this, 
I believe, is the preparation of extremely-pure silicon for 
electronic purposes containing less than 1 part of im- 
purity in 10” parts of silicon. 


Chromatographic Solutions to Special Problems 


Problems involving flavor, odor, and the isolation of other 
substances of biological interest, have one thing in common. 
You must isolate extremely small quantities of active ma- 
terials from enormous quantities of inert, unwanted matter. 
In speaking to people in this field, I have noted that many 
workers are obsessed by the idea of achieving this isola- 
tion in one operation. I believe we must think carefully 
about this. Probably one will have to employ a kind of 
cascade system with big columns to make the initial 
separation, and then gradually narrow down the sample by 
using smaller, more efficient, and different types of columns, 
at later stages. 


Detectors of Biological Origin 


Here there are obviously fascinating possibilities. In- 
sects which detect things, such as cockroaches, gypsy moths, 
etc., obviously could be stacked at the end of the column, 
and by watching their activities, one could conceivably de- 
termine what was coming out. There is really nothing 
fantastic about this idea; it ought to work. Another tech- 
nique perhaps not quite so easily done is to employ some- 
thing with a good nose (a dog) to detect the substances 
coming out. This again is something you can probably do. 
You could train animals to detect different substances. I 
think that the dog can smell a detailed picture in much the 
same manner as we perceive detail through vision. If you 
could just find out how to talk to him, the dog undoubtedly 
could tell you a great deal. 


Odd Jobs 


There are many other odd jobs for gas chromatograms, 
such as in the collection of thermodynamic data. Chromato- 
grams also can be used for the study of catalysts. You 
can mount a catalyst almost immediately above your column 
and put a sample through the catalyst while operating 
under specific conditions. As the sample comes through, in 
perhaps a few minutes, you can get complete information. 
Immediately then, you could alter your experimental con- 
ditions and repeat the runs. Probably this would enable 
one to do 10 times as many experiments a day as has been 
done by the previous methods. This, of course, won’t 
give you 10 times as much information, but you ought to 
get on a lot quicker. 

A very entertaining suggestion comes from the Shell 
Laboratories of Amsterdam. Dr. Keulemans mentioned to 
me long ago that gas chromatography can give a lot of 
information about substances which cannot be run directly 
on the gas chromatogram, simply by cracking samples be- 
fore they go in. If you have a hot bed on the top of the 
column that is suitable for cracking conditions, you can get 
extremely-reproducible patterns for a lot of substances 
which could not be run on the chromatogram by themselves. 
This will give you information very much like that ob- 
tained with the mass spectrograph. In the mass _ spec- 
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trograph, you do examine the cracking pattern. There 
no reason why we shouldn’t do the same thing on the gy 
chromatogram.: I feel this has a great future, particey 
for people who are investigating structures of unknown gy 
stances. I think this technique would eliminate an enor 
mous amount of work which is presently involved. 


Automatic Chromatographs 


Now, the use of the gas chromatogram as an aid » 
automation needs no laboring from me. It is Obvious 
everybody that, with a bit of gadgetry, you can Make the 
gas chromatogram run without the attention of a Chemist 
If you'll take samples at short intervals, it will turn oy 
results in short intervals; perhaps with our empty columns 
even a few seconds after we put samples in. Here, we 
become directly competitive in speed with the mass spec 
trograph. Such chromatographs, again with gadgetry yf 
perfectly-understood character, obviously can be tied inj 
automatic control of apparatus of any kind. 


Chromatogram Integration 


There is the problem of the presentation of the data frop 
gas chromatograms. At the moment, we get miles of pape 
mostly covered with red lines, which literally trails over th 
floors and piles up on the benches. Unfortunately, thes 
charts usually must be looked at, and measuring th 
peaks employs a lot of people in a very dull way. This 
a job which today we ought not inflict on people. 
course, this all means more apparatus, more instrument: 
tion. It was a great grief to me when I moved from pape 
chromatography to gas chromatography to find that I had 
to buy a recorder or make one. I had a feeling that, 
good method was something that you just could pick ou 
anywhere in the lab and start out without having to g 
somewhere to get approvals, or grants, or this or that 
There is a very urgent need, now, for people to make not 
only cheap gas chromatographs with glow plugs in them, 
which is a delightful idea, but also the glow-plug analog 
of the recorder’. I’m waiting for someone to produce this 
I don’t mean something costing even $100, but $5! 

For people who do lots of work, it is desirable to elim: 
nate as much manual labor as possible. Of course, as a 
instrument society, I am sure it is your axiom that any 
piece of apparatus is less expensive when purchased tha 
when made by yourself. Since I have become a manufae 
turer (I must be the smallest manufacturer of gas chrom 
tographic apparatus in the world—I have sold eight pieces 
so far), I fully agree with this point of view. There area 
number of applications for a gadget that could be attached 
to a recorder to allow the direct presentation of an integ 
rated value. Of course there are various tricks and devices 
currently available to allow approximate integration. But 
most people working in this field would prefer to obtain 
the product of a true integration figure multiplied by the 
appropriate factors. 


An Automatic Chemist 


If we tie the gas chromatograph to other pieces d 
laboratory equipment, we have the possibility of almost the 
automatic chemist. We can separate a substance on the ga 
chromatograph; we can take every column which is ret 
sonable in turn; and substances as they run from the 
column can go directly to various instruments such ® 
nuclear magnetic resonance analyzers, ultraviolet, visible, 
or infrared spectrometers, and mass spectrographs. Here 
you have the uniting instrument—the gas chromatograph— 
in the center with its slaves clustered around. The cal 
culating machine in the background, with records on it 
magnetic drums of all previous substances separated, will 
come out at the end with the name of the compound and 
the weight-percent in the mixture, typed on a sheet. We 
even may get our automatic chemist to the stage where # 
will work out the structure too! This may be some dit 
tance in the future, but I feel it is a good note on which 
to finish. 





2. Dr. Martin is referring to a paper presented by Felton, of duPont, 
a simple gas chromatograph using model-airplane glow plucs 4 oe 
tector 
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) The Infra-Red 
Headed League’ 


Infrared spectroscopy, well known in indus 
try and science, has also had spectacular suc- 
cess in crime detection. So much so that IR 
analysis was recently reported in Confidential 
Detective Cases Magazine. Here's a brief 
account of scientific sleuthing with infrared. 


THE ABOVE REPRODUCTION is the first page of an 
article “The Magical Mechanical Cop,’ from the May, 1956, 
issue of Confidential Detective Cases Magazine. The story 
tells how the Perkin-Elmer Model 21 Infrared Spectrome- 
ter—known as “The Wonder Machine’—always gets its 
man. Hit-and-run drivers, arsonists, dope addicts, and 
assorted criminals are pursued relentlessly by white coated 
laboratory technicians who feed clues into the “miracle 
crime detection machine” and interpret the results. 


Can the Spectrometer Help Rescue Youth 
from Dope Peddlers? 


In point of fact, infrared microscopes and vapor frac- 
tometers have figured prominently in criminal investiga- 
tion work, For example, a plaster fragment found on the 
body of one of three boys in a famous Chicago murder case 
was analyzed with a Perkin-Elmer infrared microscope. 
The country of origin of contraband heroin and opium 
seized from smuggled shipments, has been traced by a 
P-E Model 21, by identification of the adulterants used in 
the dope. Thus, the “Magical Mechanical Cop”’—(his every 
hunch is perfect)—is helping to win the battle of law vs. 
outlaw. 

Coroners’ offices, police labs, customs officials, health de- 
partments, and the FBI itself are using infrared and vapor 
fractometry to analyze samples, full of human interest and 
publicity value, such as lipstick, tranquilizer pills, nail 
polish and barbituates, hair oil, tobacco smoke, and nylon 
stockings. 


End of Sherlock Holmes? 


Can we foresee the time when an automatic clue col- 
lector will atomize the scene of the crime and perform an 
autotopsy” (this is an automatic autopsy) on the corpse; 
all the material will be conveyed into some instrument, and 
after a few seconds of whirring and clicking, a pen will 
write out the unemotional message: “The butler did it.” 
And perhaps the machine will provide a punch card con- 
taining an opinion on where the culprit is likely to be found 
hiding out. Efficient? Yes! But not the stuff of which 
800d stories are made. 


ee 


“Based on . 
& story from Perkin-Elmer nstrument } for Sci 
Industry. p strume News for Science and 
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THE MAGICAL, 
MECHANICAL COP 


HIS EVERY HUN ERFE 


Feed «a question into the miracle 
crime-detection machine — and out 
comes the answer —no waiting, no 
fuss — and best of all, no errors 
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Permission for reproduction given by Detective House, Inc., publishers 


Still Room for Sherlock? 


Perhaps there is still room for a compromise—a com- 
bination of detective and detector. Perhaps a twentieth 
century Holmes may yet exclaim “Elementary, my dear 
Watson. Presence of the 5.8 yw band proves that our 
murderer was much absorbed with a woman named Ester.” 

Somehow, this combination of man and machines doesn’t 
seem quite feasible. But there’s no turning back Science. 
The spectrometer will replace the magnifying glass. And 
we may stand helplessly by bemoaning the passing of our 
beloved Sherlock Holmes to the accompaniment of the 
muffled roll of recorder drums. 
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w THE FIELD OF INSTRUMENTATION 
» Scai T1111 lg AUTOMATIC CONTROL AND AUTOMATION 7 
A Fis 
appr 
Elect 
regu 
pool. 
+ rinele 
nave 
12 Miles of Wire. This control panel, through auto 
more than 12 miles of wire, automatically se- Alth 
quences process operations in National Carbon's log 
new Lawrenceburg, Tennessee, industrial carbon hapf 
plant. From raw material receipt through pro- 
cessing, blending, molding, baking, and palle- 
tizing, production is completely automatic. Each 
panel section represents a stage of manufacture. 
This revolutionary new process cuts production 
time from eight weeks to less than eight minutes 
—another automation triumph! 
Stor 
Con 
* ered 
using 
: , ' stee 
Student Built. This analog computer, built by 
Florida University student engineers as a high- ae 
honors project, solves non-linear system differen- re 
tial equations—important in nuclear reactor con- ‘ole 
trol—and stimulates reactor systems, yielding be- a 
forehand, data on time-dependent system be- ” 
orehand, p - ™ 
havior. Here Albert Dryden, Cocoa, Florida EE ro 
junior, familiarizes himself with reactor behavior 00" 
via computer simulation. He declares he's lucky with 
to be in at the beginning of Florida's nuclear en- 
gineering program. 
Spa 
man 
4 ject 
test 
Engine Heartbeat. |n the compressor house of a Art 
large gas pipe-line company, engineer E. A. the 
Sammis performs a complete ‘physical’ on this nee! 
big gas engine. His diagnosis is accurately and oe 
quickly made using Sperry Gyroscope's new in- ing 
dustrial engine analyzer. By pinpointing present me 
and potential trouble, engine efficiency is kept hr 
at its peak. Through five connections easily met 
made without hutting down the engine, igni- - 
tion, vibration, and pressure data are quickly hel 
nalyzed to completely picture the performance be 
, ise 


any reciprocating engine. 
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AFishy Eye. These gay porpoises are 
appreciatively eyeing the Honeywell 
Electronik indicator-controller which 
es the temperature of their 
pool. Scene is at Los Angeles Ma- 
rineland aquarium where all fish tanks 
have recently been equipped with 
automatic temperature recorders. 
Although fish are cold blooded, bi- 
ologists say that fish are healthier and 
happier at certain temperatures. 
(Wide World Photos) 


regulat 
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Stops Leaks. Arkansas-Louisiana Gas 
Company simplified installation, low- 
ered costs and stopped gas leaks by 
using hydraulic-quality, low-carbon 
steel tubing in place of steel pipe in 
manifolds for these Foxboro gas flow- 
meters installed in their checkmeter 
station at Waskom, Texas. The flex- 
ible tubing, supplied by Superior Tube 
Company, will bend easily to required 
shape and is quickly joined by flare 
fittings. Operating pressure of this 
20" Ime is 850 psi, but tubing has 
withstood surges up to 3000 psi. 


» 


Space Man? No, the stratodomed 
man is not from Mars. He's a sub- 
lect undergoing exhaustive metabolic 
testing at the National Institute of 
Arthritis and Metabolic Disease. In 
the chamber, built by Tenny Engi- 
neering, Inc., human metabolism can 
be studied under conditions simulat- 
ing temperatures and humidities of 
deserts, jungles or the arctic. The 
wires and tubes leading from the hel 
met permit communicat 

ical measurements ind even periodic 
blood sampling. These studies will 
elp conquer many of our chronic 
is@ases, 


tion, physioloa- 
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How Reliable Are Data Handling Systems? 


Will | Be Able to Prevent and Lick Breakdowns? 


Can My Regular Service Men Fix These Complex Machines? 


These questions worry forward-looking management who would like tp 


get the benefits of modern data-handling. Here are factual answers* by 


two major users based on their first year of actual operating experience, 


Debugging A Data-Handling System 
by Donald K. Mosher 
(Member ISA) 


Instrument Engineer 
Socony Mobile Oil Company, Inc. 
East Chicago, Indiana, Refinery 


Here is a brief description of the service problems which 
Socony encountered in debugging their new data-logging 
and scanning system, and what they had to do to overcome 
these problems. 


History 


We have a data-logging and scanning system composed of 
300 points, 75 of which are scanned. Our system also in- 
cludes three relatively simple, special-purpose analog com- 
puters which calculate material balances around three 
process units. 

The system has been in partial use for eight months. 
Inasmueh as it did not perform to our satisfaction, we 
established a program to accomplish two things: 


1. Evaluate the system to determine if more work 
was warranted. 


2. Debug and improve the system, if we found such 
work to be economically possible. 


Problems We Encountered 

Most of the problems we met could be classified as ones 
of accuracy, maintainability, or circuit errors. 

Here are the specific problems we found: 


1. Most of the black boxes (components) 
up this system were too inaccurate. 


making 


*Taken from prese 


sentations to the 
nual Conference & Exhibit Cleveland 


Data Handling Workshop, ISA 12th An 
6 Ohio, Sept. 7-13, ‘57 
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2. Inadequate design resulted in erroneous data, o 
improper operation. 

3. Dirt on relay and stepping-switch contacts caused 
excessive maintenance. 

4. The scanning system was unreliable because it 
was too sensitive to spurious or random “alarms.” 

5. Mechanical difficulties. 
and 
than is 


maintenance required 4 
normally required in 


6. Trouble-shooting 
higher level of skill 
industrial service work. 


In general, we found the sort of thing that would norma: 
ly be found on a prototype model. 


How We Solved These Problems 


1. We improved the accuracy of certain components 
by linearizing them with curve-correcting networks. 

2. We added to and revised the circuit to corret 
some of the basic design errors. 

3. We installed blowers and filters in the date 
handling cabinet, both to cool them, and to pressuriz 
them to keep dirt out. Also, we installed hermetically 
sealed relays in some circuits. 

4. We developed and added a circuit that enabled ts 
to set the alarm limits closer, and still to avoid random 
or too sensitive alarming. 

5. We revised parts of the flow-integrating system 
to eliminate some of our mechanical problems. 

6. We are now considering the design of a trouble 
shooting system that would allow service work to bb 
done by our instrument mechanics. 


By now, we have eliminated most of our circuit error 
and have improved accuracy, so that the system is be 
coming usable. But, we find most of our remaining 
difficulty is mechanical, caused by vibration, dirt on coh 
tacts, and mechanical wear, in spite of the fact that a very 
small part of our system is mechanical. 
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Installation and Maintenance 
Pointers 
for Data-Handling Systems 


by James L. Kelly 
(Member ISA) 
Chief Instrument Engineer 
American Cyanamid Company 
Bridgeville, Pennsylvania 


Description of Our Data-Handling System 


The Bridgeville, Pennsylvania plant of the Cyanamid 
Company was equipped with a 30-point data-logger that 
scans, alarms, records, and integrates process information. 
The system was applied to four phthalic anhydride con- 
verters, each requiring the same basic 30 points of in- 
formation. Thus, the total number of points recorded is 
120, and these are logged on two 60-point typewriters. Our 
alarm system is common set for all points, but the tempera- 
ture, pressure, flow, and level readings vary, depending on 
the process condition for each particular converter. 


History of Installation 


This data-logger was placed on stream January 9, 1957, 
and functioned for three weeks before our first troubles 
appeared. Then, the unit was taken out of service for 
reasons I will note later. The logger was put back into 
service on January 15, 1957 and ran trouble-free until June 
17, at which time the process was shut down. Then, the 
logger was moved to a new location, and set up on a tem- 
porary-permanent basis (which seems standard in the 
chemical field!). There it functioned from July 1, 1957 to 
August 15, with no apparent trouble. It is presently out of 
service for program revision due to process changes. 


Tinkerers Keep Out! 


We have given the location of the racks and the type- 
writers considerable study. It is American Cyanamid’s 
policy to house such equipment in a separate locked room 
at the process site, and to install a window for observation 
of the typewriter recording by the operators. We find this 
stops amateur typists and radio hams from fouling up our 
equipment. The digital indicator which shows process in- 
formation is located, for the operator’s use, adjacent to 
this window. Thus, the operator can stop the scan sys- 
tem and look at any process point; but the recording sys- 
tem has preference over the scan lockout of a point, and 
i record process information on regular, set time-inter- 
vals, 


Maintenance Manpower 


Our instrumentmen at American Cyanamid are similar 
to those in all other plants. We have union men with long 
seniority, but low educational background. Therefore, we 
are repeating a training program every four months to 
teach these people in basic electronics. This program has 
brought some favorable results. 


Rules Restricting Maintenance Work 


Because of the low educational level of our servicemen, 
we have put two rules into effect: 


; 1. If the data handler stops during the night shift, 
it is to be shut off. 


2. If it stops during the day shift, the instrument 
foreman, group foreman (electrical and instrument) or 
instrument engineer are to be notified. Then, one of 
these men, plus a first and second helper, place the unit 
back in operation. 


December 1957 





Trouble is Where 
You Find It 


When the first, complex, semi-experimental 
electronic data-handling systems were installed, 
everyone expected plenty of breakdown and 
service troubles. In several plants, such equip- 
ment has now been operating for well over a 
year. Strangely, it has been found that the 
chief trouble-maker has not been the fancy new 
electronic equipment, as was expected. Most 
breakdowns, and the ones which still remain 
old-fashioned 


electro-mechanical devices like relays, contacts, 


unsolved, occur in relatively 


solenoids and typewriters. And most trouble is 
caused by those old, old enemies of instrument 
performance—excessive ambient temperatures, 


dirt, corrosion and vibration. 











Service Problems and Solutions 


Typewriters. Our foremost trouble-makers have been our 
typewriters. These have two main sources of trouble: 1. 
sticking solenoids; 2. parts dropping off due to vibration 
of the carriage plus vibration caused by tabulation. The 
carriage trouble was cleared up by placing stanchions under 
them; the tabulating function caused by alarm operations 
has been eliminated. " owever, the sticking solenoid 
trouble is, and I am afraid will be, still with us. This is 
partially solved by a switch that permits us to transfer to 
one of three keyboards. Then, when all three banks of keys 
have been used, the typewriter is replaced with a standby 
repaired unit. 


Diodes. Diodes caused us some trouble at the start of 
operation. The original design included diodes of type 
IN91 which we felt were too weak for the blocking opera- 
tion they performed. We replaced them with type IN92. 
We soon found that a “heavy handed” solderer could burn 
up these diodes with the heat of his iron. Our solution to 
that was to make up a Fanstock clip board, and to hold 
the diodes in the circuit with this device. Since adopting 
the clip board, we have replaced only three diodes in five 
months of operation, out of a total of about 60 units in 
service. 





Erratum 





“Machine Computation of Gas Compressor Load 
Curves” by M. M. Heller, November, 1957 ISA Journal 

Equation for loss factor of compressor (page 507) 
should read: 


Lf (for one group of compressors) 


0.057 
P, 
?P, 


1.077 + 




















” Instrumentation 
of Sputnik’ 


This is one of the spe- 
cially-sensitive receiv- 
ers built by the Russian 
Ministry of Communica- 
tions for automatically 
keeping in constant 
touch with their man- 
made satellite. Shown is 
engineer Ivan Pryzhov 
checking out one of the 
receiver’s channels. 


THE ATTENTION OF THE WHOLE WORLD has been 
focused on the first artificial earth satellite now dashing 
around our planet. The launching of this first man-made 
moon by the USSR opens up a new era in man’s efforts to 
increase his knowledge of the universe. It is certainly one 
of the boldest steps ever undertaken in the history of 
science. 


Instruments Make the Difference 


In order to place this satellite in its orbit, great accuracy 
had to be achieved both in the speed and in the direction 
of the flight of the rocket. A change from the rated speed 
of only a few meters per second, or a deviation of even one 
degree from the planned direction of flight, might have 
made the difference between a successful satellite launch- 
ing, or complete failure. Thus it is clear how accurate and 
precise the instruments had to be which automatically 
guided the launching and the flight of the rockets. Ob- 
viously, this feat called for outstanding scientific and en- 
gineering performance in the design, manufacture, and 
operation of instruments. 


The Scientific Importance of Artificial Satellites 


The program of research to be conducted by means of 
satellites is very comprehensive, and obviously will not be 
exhausted by a single satellite. In fact, a whole series of 
satellites will have to be launched in order to fully solve the 
most important physical and astronomical problems. The 
following is a brief listing of scientific benefits which will 
derive from the instrumentation of the satellites. 

By means of instruments installed in the satellites, we 
will obtain data on many cosmic phenomena. Now, rockets 
can obtain this information, but only at one single point, 
and only for a few moments of time. However, the satellite 
obtains this data repeatedly, and over a long period of time, 
not only at one point, but practically throughout the entire 
earth’s atmosphere. 

Even the simple determination of the exact orbit which 
the satellite takes at different periods of its flight is of the 
greatest scientific importance. This information will pro- 
vide, in particular, geographical data on the shape of the 
earth and the distribution and density of its atmosphere at 


*B=sed on articles by Vasily Parfenov, 


Master of Technical Sciences 
syd E. Blinova, Corresponding Member of . 


USSR Academy of S 


ences. 


572 





different altitudes over its entire area. 


This is the explana- 
tion for the great emphasis being placed on “moon watch" 
stations throughout the world, and the elaborate world-wide 
network of “‘mini-track” radio stations. 


The list of data which will be recorded and obtained by 
instruments on the satellite is a very long one. Extremely 
high demands are being made on these instruments. For 
example, all of them must be of the very minimum weight. 
On the other hand, they must be extremely rugged, in order 
to withstand terrific accelerating forces of the rocket 
launching, and those experienced as succeeding stages fire. 
fire. 


Power From the Sun 


To be of any value, the readings of all measurements 
taken on a satellite must be broadcast to earth. This 
poses the big problem of a sufficiently compact and light- 
weight source of energy to operate the radio transmitters 
and necessary channel-switching devices. On the two Soviet 
sputniks, this energy has been supplied from very-special 
light-weight, long-life batteries. Apparently, in both sput- 
niks, these batteries were exhausted in from eight days to 
three weeks, as is evidenced by the cessation of their radio 
signals. However, in the future, it will be possible to 
recharge the satellite batteries with solar energy, by usilé 
photoelectric energy converters. (See photo page 467, ISA 
Journal, October, 1957.) With such solar-powered radio 
transmitters, the invaluable data from the satellites will 
continue to be received for an indefinite period, or until the 
satellite falls. 


The USSR plans to install on satellites the same instri- 
ments as developed for rockets, which measure cosmic rays. 
This will enable the obtaining of data of tremendous inter 
est to scientists, on the nature of the primary radiation 
from the sun, and from all of the cosmos, undisturbed by 
the filtering and screening effect of the earth’s atmosphere. 
Many elements of such radiations do not reach the earth’s 
surface, and therefore, could not be studied until the satel 
lites were launched. 


In order to measure the pressure of the air on the thresh- 
hold of the cosmos, the Russians plan to use ienization 
gages which have worked well in their rockets. The com 
position of the air will easily be determined with the help 
of small-dimension, light-weight, radio-frequency mass 
spectrometers. The physical conditions within the satellite, 
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as temperature, pressure, and the possible loss of air- 
etc., are of tremendous interest to scientists. The 
number of instruments to 


such 
tightness, 
Russian satellites contain a 
measure and record this data also. 


Meteorological Measurements 


On their heavier satellites of the future, the Russians 
plan to jnstall TV cameras and transmitters. This will 
enable them to study the movement of the clouds over all of 
the earth’s surface—data of immense value to eatineaie, 
gists of all countries. 

Even with the aid of observations made by their first 
satellite, the Russians have solved many meteorological 
problems. For instance, the distribution of the density of 
the air in the upper layers of the atmosphere according 
to latitude and longitude. Thus, the successful launching 
of a satellite makes possible for the first time in man’s 
history prolonged observations of our atmosphere from 


above. 
Sputniks equipped with special sensitive photoelectric 
cells can obtain pictures of the distribution of the clouds 
over wide areas of the earth’s surface, and also of the dis- 
tribution of the gigantic “planetarian atmospheric waves,” 
which are over 620 miles long, and which influence the 
formation of the weather over large areas. The Russians 
also expect to be able to observe “air courses,” which are 
sharply-outlined strips winding along the cyclones and anti- 
eyclones and blockading them almost like a river amidst 
islands. Thus the Russians expect to obtain data on the 
general circulation of the air over vast areas of land and 


sea. 


Weather Forecast Via Sputnik 


In order to make a short-term weather forecast—24 to 
48 hours—we must know the initial field of meteorological 
elements for a relatively small territory for which the fore- 
cast is being made. However, with an increase in the term 
of the forecast, the size of the territory for which the data 
has to be known greatly increases. For example, when 
making a long-term forecast for any point in the northern 
hemisphere, we must have initial data covering at least the 
whole of the northern hemisphere. 


The density of the land station network for conducting 
such observations, and the completeness of the data ob- 
tained, are imperative conditions for increasing the re- 
liability of long-term forecasts. However, up to the present, 
there are large areas on the earth’s surface poorly covered 
with observation stations, if at all. For instance, in the 
Atlantic Ocean, daily observations are carried out only by 
a small number of stationary ships; in the Pacific Ocean, 
such observations are made practically not at all. 


Here is where the observation of a satellite will be of 
enormous value to us, because the satellites sweep over 
huge territories, including the territories of the oceans and 
the poles, over which ordinary observations of atmospheric 
conditions are seldom carried out. Thus, Russia’s success- 
ful launching of an artificial earth satellite has opened up 
hew and wonderful eras in meteorology. 


Moon Missiles 


It is the opinion of Y. Fyodorov, corresponding member 
of the USSR Academy of Sciences, that, to send rockets 
with instruments to a greater distance from the earth, for 
stance to the moon, will not require any appreciable in- 
trease of energy or fuel consumption. But scientists and 
engineers will have to gain excellent mastery of the tech- 
niques of launching and the methods of correcting the 
movements of the flying rockets, in order to insure their 
*xact entrance into a definite orbit. Also, it will be neces- 
Pa to develop and perfect more reliable radio-communica- 

on and guidance means, as well as to perfect automatic in- 
Peumentation for prolonged action. (See “Long Distance 
elemetry,” page 479, ISA Journal October, 1957.) 
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Here, at the Leningrad radio center, operators listen 
intently to the first signals received from the original 
Russian sputnik, shortly afters its launching on Oc- 
tober 4th. 


This is the Russian equivalent of our “moon watch” 
stations, located on the roof of the Pulkovo Observa- 
tory near Leningrad. Scientific workers from the ob- 
servatory are watching the flight of the first man-made 
satellite, each holding a stop watch in his hand to pre- 
cisely clock the time of the satellite’s passing. 


These are pupils in one of Moscow’s public schools, 
receiving the signals sent by the first satellite. This 
school radio-center is typical of the encouragement to 
their young people toward careers in science and engi- 
neering, offered by the Russian school system. 
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Dr. Ziro Yamauti was an honored guest at the Annual 


ISA Banquet. Here he is welcomed by ISA presi- 
dent Justus Volibrecht (center) and Honorary Mem- 
ber Al Sperry. 


THIRTEEN JAPANESE INSTRUMENT SPECIALISTS, 
representing top-level Japanese industry, government and 
education, spent six August and September weeks in a 
coast-to-coast review of American instrumentation. The 
itinerary was planned and tour facilities arranged by 
William J. Doremus of International Cooperation Adminis- 
tration, Washington, D. C. Project sponsor was the Japan 
Productivity Center, Tokyo. 

U. S. industrial instrumentation was studied at Shell 
Development’s Emeryville California Labs; Permanente 
Cement Company, Permanente, California; Kaiser Steel 
Company, Fontona, California; Collier Carbon & Chemical 
Company, Brea, California; Esso Standard Oil, Baton 
Rouge, Louisiana; Lone Star Cement, New Orleans, Louis- 
iana; and Esso Research, Linden, New Jersey. 





Japanese 





Study Team Tours | 


U. S. Instrument 


Facilities 


Government and educational instrument activities were 
reviewed at Argonne National Labs, Lemont, Illinois; Ne 
tional Bureau of Standards, Washington; and Case Insti- 
tute of Technology, Cleveland, Ohio. 

Our American instrument manufacturing methods were 
explored by the Japanese study team in visits to the plants 
of Beckman Instruments, Inc., Fullerton, California; Inter 
national Business Machines, New York; Brown Instrv- 
ments Division, M-H, Philadelphia, Pennsylvania; and 
Askania Regulator Company, Chicago. 


ISA Show Week Tops Tour 

A high point in their thrilling survey of U. S. instrumen- 
tation was, according to several team members, the full 
week spent at the ISA Conference-Exhibit in Cleveland, 
September 9-13. 


ISA INTERVIEW WITH JAPANESE LEADER 


Assistant ISA Journal editor, George Hall, spent a fasci- 
nating hour at the ISA booth chatting with team leader 
Dr. Ziro Yamauti about Japanese instrumentation and in- 
strument engineering. Dr. Yamauti is Professor of Applied 
Physics at Tokyo University, and ex president (1950-56) of 
the Japanese Society of Instrument Technology. Speaking 
for the whole group, Dr. Yamauti submitted the following 
answers to our questions. 


1. Dr. Yamauti, at what stage of instrumentation is 
Japanese industry, as a whole, today? 


We believe that Japanese industry, generally speaking, 
is today at a stage of planning for its next period of 


development, based on a critical analysis of our expe 
rience during the initial period of instrumentation. 
You will see this point well by referring to our report, 
“Instrumentation in Japan.’’* 


© 


In your team’s opinion, Dr. Yamauti, which Japanese 
industry is leading in the introduction of instrumente 
tion and automation? 
Petroleum refining, iron and steel, chemical fiber, and 
ammonium sulfate. 
*Dr. “‘Yamauti is referring to a 59-page formal report on the entire 
history and present development of Japanese instrumentation, prepar 


by this Instrumentation Specialist Study Team before their U. S. visit. 
(published by Japan Productivity Center, Tokyo). 





H. Ziebolz (left) vice president of Askania 
Regulator Company, Chicago, greets group 
leader Yamauti and his teammates at a tech- 
nical discussion on Askania’s hydraulic and 
electro-hydraulic industrial controls and valves. 
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Were the industrial instruments now existing in Japan 
largely imported, or were they made in Japan? 
Existing industrial instrumentation in Japan has, for 
the most part, been made in the country, with the ex- 
n of about half the instrumentation in t he petro- 
leum industry, and part of the instrumentation in the 
chemical industry. However, we expect that in two 
or three years’ time Japan will be almost wholly self- 
sufficient in industrial instrumentation. 


ceptio 


Dr. Yamauti, do you think Japanese automation will 
parallel the early, gradual growth of U. 8S. instrumen- 
tation, or should Japan jump directly into the latest 
advanced system techniques at once? 

We cannot say that instrumentation in Japan has pro- 
gressed by leaps and bounds; it has shown rather grad- 
ual growth during its early period. But we can say 
that its rate of growth has been much greater than in- 
strumentation in the U. S. 

How important is the Japanese instrument engineer 
within the typical Japanese industry? 

A typical Japanese industrial organization has a sub- 
organization for instrumentation, but rarely does it 
have an instrument engineer within its top operating 
management. However, the man in charge of instru- 
mentation certainly occupies a considerably high posi- 
tion, frequently a supervisory or managerial one, 
usually with enough authority to obtain proper results. 


In Japan, Dr. Yamauti, is instrumentation planned by 
the company’s own engineers or by outside consultants? 
Japanese instrumentation is customarily planned by 
the company’s own engineers with the occasional par- 
ticipation of the applications engineers of instrument 
manufacturers. There are no outside consultants spe- 
cializing in instrumentation, but some plant construc- 
tors accept consulting work on this subject. 


In the opinion of your team members, what is the most 
important class of industrial instruments not now 
available from Japanese makers? 

Some gas-liquid analytical process instruments. 


What steps is Japanese industry and education taking 
to develop trained instrument technicians? 

Instrument manufacturers have adequately equipped 
training centers, and more and more instrument users 
are availing themselves of these facilities to train 
their own instrument technicians. On the other hand, 
technical high schools, which are increasing in num- 
ber, are offering training for instrument work. 


Dr. Yamauti, what attitude is Japanese labor taking 
toward automation? What steps are being taken to 
explain automation to Japanese workers? 

Although we have heard of isolated cases of some 
workers resisting automation through fear, Japanese 
labor is yet to face automation as a collective problem. 


At the ISA exhibit, Japanese team members were 
particularly impressed by this new Beckman Model 
120 industrial gas chromatograph. Here Ray Saint 
Onge, Beckman’s process instrument product man- 
ager, points out control panel features to (left to 
right) Takeo Fujita, instrument manager, Mitsubishi 
Chemical, Ltd.; Tasuke Nishimura, chief of machin- 
ery, Kubota Iron & Machinery Works; Junichi Isobe; 
Susumu Hagiwara, instrumentation manager, Yawata 
Iron & Steel; Yoshihiro Inai, manager electrical en- 
gineering, Mitshubishi Metal Mining Company; and 
Fumio Okamoto, assistant manager of planning, Toyo 
Rayon Company. 
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The Japanese instrument study team visited the 
largest maker of automation equipment — Minneapo- 
lis-Honeywell’s Brown Instrument Division, Philadel- 
phia. Here a Brown technician shows assembly of 
Electronik potentiometers to (left to right) Dr. Z. 
Yamauti; Junichi Isobe, director of production, Chi- 
chibu Cement Company; Sueyoshi Motsumoto, direc- 
tor instrument division, and Mark Nakanishi, nu- 
clear specialist, both of Yamatake-Honeyweil Keiki. 


We believe that organized education of workers on 
automation is still very scarce. 

Has automation been used in Japanese business? 

At the present time, IBM computers are considerably 
active, mostly in accounting, sales, payroll and securi- 
However, airlines reservations have not yet been 
automated. 

Which U.S. industry your team has visited and studied 
seems most highly instrumented? 

Of the few American plants we have visited, 
petroleum refining, and chemical industries. 

What single U. S. instrumentation or 
stallation impressed your team most? 
Although no single installation has been particularly 
impressive to us, we think that the Baton Rouge Re- 
finery of Esso Standard Oil, and the Brea Chemical 
Plant of Collier Carbon and Chemical Corporation are 
showing outstanding performance. 

What seems to your team the most valuable new in- 
strument development exhibited at the ISA show? 
Data loggers, computers, various analytical instru- 
ments, and their components—for example, the plug- 
in systems and transistorization. 


ties. 


the 


automation in- 


Dr. Yamauti, what was the most important idea your 
team got out of the Technical Sessions? 

The discussions of the relationship between systems 
engineering and instrumentation and on the develop- 
ment of process analytical instruments, were particu- 
larly impressive. 


Outstanding at the ISA show, to the Japanese team, 
were the new data handlers like this Fischer & Port- 
er Series 1200. F & P’s data division sales manager 
Norbert Weber explains the data recorder to (left 
to right) Tetsuya Miyauchi, instrument manager, 
Hokushin Electric Works; Ken Watanabe, general 
manager of production, Sanyo Pulp Company; Dr. 


Yamauti; and Toshihiko Arima, head of instrument 
engineering, Yokogawa Electric Works, and secre- 
tary to the team. 
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Figure 1, (Right). 
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ity, 0.5%; accu- ¥ 
racy, 0.59%; zero 


drift, less than 1 count (0.01 sq. in.) per hour; dynamic range, 52 db (about 
400); response, 0.14 second for stop to full speed, 0.09 second for full speed 
to stop. Address inquiries on the J-W integrator to: Mr. Glenn L. Van Winkle, 


4341 Ludwick St., Pittsburgh 17, Pa. 


Winners in the 1957 


New Ideas Contest 


In this and succeeding issues, the ISA Journal describes and illustrates the ten 


prize-winning entries in the 1957 New Ideas in Instrumentation Contest held at 
our 12th Annual ISA Instrument-Automation Exhibit, Cleveland, September 9-13. 


Jackman-Van Winkle Integrator 


Victor Jackman, Mellon Institute 
Glen L. Van Winkle, Union Switch & Signal 


This integrator is a high-accuracy, easy-to-operate instru- 
ment for instantaneous integration of recording-potentiome- 
ter curves such as are produced in gas-phase chromatogra- 
phy, or in tensile or adhesive stripping tests. In general, 
it will integrate any function that can be recorded, and it 
can easily be adapted to integrate purely-electrical inputs. 

J-W Integrator Principle. A two-phase motor drives a 
d-c tachometer whose voltage output bucks that of a slide- 
wire potentiometer driven by the recorder pen-drive shaft. 
(See Figure 1). Any voltage difference feeds a high-gain, 
chopper-input amplifier, whose output drives the two-phase 
motor—a null-seeking circuit. When the tach output is 
higher than the potentiometer voltage, the servomotor slows 
down. When the tach output is lower, the motor speeds up. 

Motor-tachometer shaft revolutions are one input to a 
mechanical differential; the other is the revolutions of a 
100 rpm synchronous motor, turning in the opposite direc- 
tion. Output from the mechanical-differential is available 
in two forms. First, a direct-coupled Veeder-Root counter 
which, by proper speed selection, reads out the area inte- 
grated directly in square inches, to the second decimal 
place. The second output device marks two lines of colored 
inked dots directly on the recorder chart. : 

Major-Advantage of the J-W Mechanical-Differential In- 
tegrator: 1. Starting friction is eliminated. 2. Backlash 
problems are minimized. 3. Built-in calibration using the 
tachometer output and the synchronous motor as a refer- 
ence. 4. Use of low cost of tachometer and gears. 


Remote Resistance-Repeater 
Gary Muffly, Gulf Oil Corporation 


The remote resistance-repeater avoids two disadvantages 
common to such devices: 1. Use of four to five conductors: 
2. Limitation of operation to one or slightly less turns. 

This repeater uses a 360° potentiometer or rheostat at 
the transmitting end, connected by a two-conductor, or one 
wire-and-ground circuit, to a bridge at the receiving end, 
which includes a similar potentiometer driven by a serve 
motor (See Figure 4). Unlike other repeaters of this type, 
motion is unlimited—achieved by a relay circuit which re 
verses the sense of the servomotor whenever the transmit- 
ting “pot” slider crosses the gap at the end of the winding. 
When this occurs, the slider is nudged across the gap in 
stead of backing all the way around the winding as ordi- 
nary resistance repeaters would do. This is easily done 
because of the very-large error signal developed if either 
“pot” crosses its gap ahead of the other. As soon as the re 
peater is nudged across the gap, the error signal disappears, 
and normal operation is resumed on the next revolution— 
continuing for any number of turns in either direction. 

The device was originally designed for transmitting mo 
tions from instruments in oil wells to indicators or record 
ers at the surface. Here it is desirable to have a simple, 
rugged transmitting device, and very necessary to use 4 
minimum number of conductors. Other possible uses it- 
clude antenna orienters, remote controls, analog computers, 
remote indicators and many synchro repeater applications. 

The device is covered by U. S. Patent No. 2,786,169 issued 
“larch 19, 1957 to Gary Muffly and assigned to Gulf Re 
search & Development Company of Pittsburgh, Pa. 
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Servo | Figure 3, (Far Left). 
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Gary Muffiy, Gulf Oil Corporation, Pittsburgh 19, Pa. 
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INDATION FEEDBACK 





FIER Survey of Graduate Schools Reveals: 


> remarkable growth in control courses 
> more attention on process instrumentation 
> an urgent call for graduate fellowships 


Last month this column exposed the results of FIER’s 
recent survey of formal post-high school semi-professional 
education in instrumentation and automatic control. This 
month the Foundation will explore—again using data 
gleaned by survey—the capacity of America to produce pro- 
fessional specialists in this technology. 


Graduate Work a Necessity 

FIER’s survey of educational programs leading to the 
professional instrument or control engineer was based on 
an assumption: that a truly qualified new professional in its 
field today could be produced only by a period of graduate 
study after a sound undergraduate preparation in science 
or engineering. It believes that the professional who works 
in this new field of engineering has to be more broadly 
trained in science and more advanced in mathematical 
analysis than the average engineer; that application of the 
system’s concept requires an unusual interdisciplinary 
background that can be gained only at the graduate level. 
(The professional may employ hydraulics, electronics, 
optics, pneumatics and electro-mechanics in the design of 
a single system! ) 

To carry out its assay of the strength and problems in 
graduate programs in instrumentation and automatic con- 
trol, FIER mailed a questionnaire to the deans of engineer- 
ing of 90 American universities in August, 1957. One 
month later, 64 replies permitted the assembling of a pre- 
liminary report on the subject (available from the Founda- 
tion for $.25 to cover mailing costs) and the tabulation of 
data on the next page of this article. 


Unprecedented Expansion 

The basic request of the survey was for a list of each 
school’s post-graduate courses in the technology, and the 
numbers of students taking these courses in the immediate 
past term. As the table on the next page shows, fully 46 
of the 64 respondents teach two or more graduate courses 
in our field (U. of Oklahoma, with an exceptional graduate 
course in process instrumentation, and West Virginia U. 
with a servo course, are not listed). Many of these schools 
offer over a dozen different courses in this field—truly a 
remarkable sign of the expansion of a new technology.* 

Still more indicative of the expansion, however, are the 
humbers of graduate students now being exposed to some 
phase of instrumentation at the graduate level. Adding 
the number from each school in the table suggests a total 
of 4200 student-terms in instrumentation per half-year. 
This total would of course be greatly swollen by recruits 
from the programs of well-known schools that were not 
included or did not answer FIER’s survey (e.g. MIT, Case 
Institute, Columbia University, Cornell, Cal Tech). But 
the tally does not indicate how many students are involved, 
Since many take more than one course in this technology 
and an estimated 500 carry full programs. 


Wide Variety in Courses 
atid three dozen different course title were listed by the 
Schools as “in the field of instrumentation and automatic 
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control.” To simplify matters, we have grouped these 
courses into 13 categories (many of the respondents might 
perhaps take issue with our arbitrary collation). A few 
things are boldly apparent in this grouping: 

1—There is an obvious accent on servomechanisms and 
the analytical systems approach (although student num- 
bers fall off in the more difficult mathematical courses). 

2—Computer technology—a subject only a few years old 

is a very strong newcomer in these programs. 

3—Process instrumentation and the straightforward sub- 
ject of measurement is getting more emphasis. 

What departments offer these graduate courses? Our 
survey found that most graduate programs, especially servo- 
theory, analysis and computers, are taught by the electrical 
engineering faculty. But process instrumentation and some 
feedback control theory is being taught in mechanical or 
chemical engineering departments. Rensselaer’s four out- 
standing instrument analysis courses are given by their 
chemistry school. 





Thesis Subjects Also Varied 

Equally wide variety appears in the thesis or graduate 
research topics selected by students specializing in these 
programs. These run, according to the survey, from down- 
to-earth subjects such as “Building an Analog Computer” 
and “Automatic Speed Control of Small d-c Motors” to such 
abstract theses as “Describing Function Technique of Speci- 
fying Nonlinear Compensation for Feedback Systems” and 
“Dynamics of Mass Transfer on a Perforated Plate.” 

In general, both the type of courses and thesis subjects 
in each school appear to be strongly influenced by geogra- 
phical location and the specialty of the university itself 
(also, of course, by the outlook of the professor guiding 
the program). For example, many schools in the South- 
west slant their graduate instrumentation to 
petroleum technology and research. 


courses in 


A Call for Help 

FIER’s survey also asked the professors what kind of 
help they need to stimulate student interest in this field and 
to enlarge and improve current programs. With very few 
exceptions the answer was, “Help us by financing fellow- 
ships and sponsoring basic research in this area.” 

Apparently, the big need, if we are to have more and bet- 
ter instrumentation and control professionals, is to attract 
the gifted undergraduate into these programs before he suc- 
cumbs to the siren song of industrial recruiters. ISA and 
the Foundation made their first contribution to this cause 
with a fellowship at Case Institute last September (see 
Foundation Feedback, September issue). If any reader has 
ideas and “leads” on how to further the cause please write 
the Foundation at 527 Lexington, New York 17, N. Y. 


FOR TABULATION SEE NEXT PAGE —, 


*In 1954, ISA’s Education Committee did a remarkably complete job of sur- 
veying instrumentation and automatic control courses at both the undergraduate 
levels in 65 American colleges and universities. At that time no school was 
found to have over eight graduate courses in the area; the average was about 
ind while process instrumentation appeared to be mainly an 
undergraduate survey-type course at that time, more substantial courses, in- 
cluding good exposure to control theory, have now started to appear in 
graduate curricula. The 1954 report was summarized by W. E. Belcher, Jr. 
and J. C. Melcher in the July, 1956 issue of the ISA Journal. FIER is most 
happy to report that Mr. Belcher recently turned over the extensive data and 


two or three. 


tabulations developed by the ISA committee to the Foundation. Further 
analysis and updating of this outstanding ISA project can thus be expected. 
LES 
577 














POST-GRADUATE COURSES IN INSTRUMENTATION AND AUTOMATIC CONTROL 
(a partial survey of University curricula) © a 
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Clearly one of the most popular innovations introduced at the ISA Annual Conference in 


Cleveland last September was THE SALES ENGINEERS WORKSHOP. Presented were 


six short, pointed talks by recognized sales managers on important aspects of instrument 
salesmanship. The ISA Journal plans to publish these in the next few months as a 
service to those hundreds of our readers who have made instrument salesmanship their 


career. 


But we think all instrument men will enjoy these talks too, because of their 


frequent contact with—if not dependence on—the professional instrument Sales Engineer. 


Training the Instrument Sales Engineer 


The training and development of 
sales engineers has for many years re- 
ceived attention from instrument 
makers—large and small. Marketing 
their products requires both sales and 
technical skills, and the phenomenal 
growth of our industry is due not only 
to better products, but also to better 
field representation. 


An Ever Changing Job 


Ours is a changing business. Yes- 
terday’s controllers responded to sim- 
ple high-low signals; today we talk 
knowingly of feedback controls, com- 
puters, and systems. But the people 
we do business with have changed, 
too. Not so long ago our job as sales 
engineers was to consult and counsel 
industrial engineers who listened to 
our stories and bought our equipment. 
The only instrument engineers we met 
were those of our own firms, the manu- 
facturers. Then we taught the instru- 
ment engineers. Today he teaches us! 

Now we salesmen meet instrument 
engineers in our larger plants who 
know their processes and have studied 
commercially available equipment to a 
degree beyond our experience. But 
with our smaller customers, we still 
are consultant, salesman, and fall guy, 
expected to know all and deliver what 
it takes at lowest cost and earliest 
time. 

Recently our Director of Marketing 
said “The Sales Department is not the 
whole Company but the whole Com- 
pany is the Sales Department.” I be- 
lieve this defines our mutual sales 
Problems today. 


Sales Training—What For—What 
With? 


I wish here merely to define a sales 
engineer and explore, what he should 
be trained for and what he can be 
trained with. From there you can 
take it for yourself. recognizing that 
yours is a unique task even in this 
unique field. Your product, your cus- 
tomer, and indeed you, yourself, have 
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requirements and capabilities that 
only you can explore and develop. 

Actually the only difference between 
an inside engineer and a sales engi- 
neer is one of attitude: an inside en- 
gineer is paid to interpret the facts as 
pessimistically as possible, while the 
sales engineer is paid to interpret the 
same facts as optimistically as possi- 
ble! But neither can stray from the 
facts, or he is no engineer. I recently 
heard of an inside engineer, who in the 
face of satisfactory temperature con- 
trol on a customer’s process, insisted 
on explaining why that equipment 
would not do the job since it did not 
conform to the theoretical optimum 
control response. Obviously he wasn’t 
talking of things as they are, but of 
things as they could be. But sales 
engineers have to deal with things as 
they are. 


What to Train For 
Now, what are we training our sales 

engineers for? Here’s a list of func- 

tions of an instrument salesman: 

1. To impart technical knowledge of 
his equipment and performance. 

. To demonstrate how his manage- 
ment, R and D, and production can 
benefit his customer. 

3. To sustain his Company’s policies. 

4. To exploit his Company’s service 

facilities. 

5. To sell competitively. 

6. To serve his customer. 

7. To act as our largest pool of high- 


caliber, well-trained men from 
which to draw for immediate and 
future company management. 


bo 


What to Train With 


Now let’s list facilities which should 
be available for training both new and 
experienced men. 

1. Factory training courses. One such 
successful course is described in E. R. 
Fiske’s paper presented to I.S.A. last 
year entitled “Training College Gradu- 


ates for Engineering Work in an In- 
strument Company.” 

2. Field training. This is often done 
by assigning men progressively to 
service work, to sales correspondence, 
and to guided field experience. 

3. Sales meetings. Such meetings for 
both new and experience men general- 
ly introduce new products, develop 
sales skills, and develop management 
abilities. 

There are other training methods 
more subtle and effective than these: 
1. Training by customers. From 
contact with customer engineers our 
salesman gets his most authoritative 


process and application knowledge. 
Competitive selling is a_ training 
ground all its own. 

2. Activity in_ technical’ societies. 


Meeting with other successful sales en- 
gineers develops an acquaintance with 
other than his own products, and pro- 
vides social acquaintance with many 
of his customer's engineers. 

3. Study of Periodicals. In one sales 
office a total of 17 periodicals is sub- 
scribed to and regularly circulated 
among salesmen. 


What of Tomorrow? 


To progress as an industry, and 
progress we shall, we must face our 
customers’ needs. Our job is not only 
selling a product to 


one individual 
another. Rather it is one of selling 
one entire organization to another. 


The sale of systems requires the sell- 
ing of organizations. 

Our larger companies will add to 
their organizations training super- 
visors responsible for keeping the field 
forces in fighting trim under changing 
battle conditions, requiring new sales 
weapons and techniques. He will use 
the older methods plus new and suc- 
cessful training techniques. But the 
secret of successful training will not 
change—that secret is to hire men who 
have both the ability and never-ceas- 
ing desire to learn. 
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How NEAR Will Warn You 
in National Emergencies 


NEAR is a system for mass warning 
the American people in time of air at- 
tack, missile alert, or other nation- 
wide emergencies. Small and inex- 
pensive electronic instruments, which 
plug in to any electric power outlet, 
give both audible and visible alarm 
when a special signal is sent out over 
the power lines. 


NEAR, which means “National 
Emergency Alarm Repeater” system, 
was developed by Midwest Research 


Institute of Kansas City, Missouri, for 
our Federal Civil Defense Administra- 
tion (FCDA). 


Sirens Obsolete 

The need for a good air-raid alarm 
system has existed since we first be- 
gan to worry about air raids a genera- 
tion ago. However, this age of atomic 
bombs and intercontinental ballistic 
missiles has accentuated our need. Our 
present air-raid alarms are produced 
by coded sounds from large sirens. 
But these siren alerts may not be 
heard by everyone, particularly when 
the wind is in the wrong direction, or 
windows are closed. And coded siren 
signals can be confused with the sound 
of fire engines, police cars, etc. 


Figure 2. NEAR _ includes’ two 
classes of alarm receivers. 1. “Load 
Control” units (left) which turn on 
or off flood-lights, traffic signals, 
street lights or factory equipment 
from a central source; 2. (right) 
several varieties of home receivers 
built into electric clocks, or radios. 
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Fig. 1. Installation is so simple that 
any housewife can plug the NEAR 
alarm receiver into her house power 
outlets. The unit buzzes and lights 
up when it receives the 120-cycle 
alarm-signal over the commercial 
power lines. 


So, the Federal Civil Defense Ad- 
ministration has been studying ways 
for warning the mass of our population 
more rapidly and reliably. Of the 
methods considered, electric power dis- 
tribution lines were preferred because 
99% of our people in critical defense 
areas now have electric power; the 
figure for the whole country is 95%. 

Radio alarm is seriously limited be- 
cause few stations stay on the air for 
full 24 hours. Also, receivers are ex- 
pensive and consume much power on 
24-hour operation. Similarly,  tele- 
phone lines don’t reach everyone, and 
could be blocked if everyone picked up 
his phone at one time. 


How NEAR Works 

The NEAR system uses the electric 
utility network to distribute alarm 
signals. The home receiver is a small, 
inexpensive unit which can be plugged 
into any outlet anywhere (See Figure 
1). Or receivers can be built into 
home radios, electric clocks, or indus- 


trial relays as shown in Figure 2. 
These units consume only as much 
power as an electric clock. 

Utility power factors are rarely 
high. So numerous condensers are 
connected at substations to improve 
the’ system power factor. But, any 


practical alarm signal must be able to 
pass through the entire system, includ- 


ing transmission lines, transformers, 
and power-factor correcting condens- 
ers. That is the reason that the 120 
cycle frequency—close to the funda- 


mental 60-cycle power frequency—was 
selected. To perfect the equipment, a 








(Photos courtesy of FCDA 
test installation of the NEAR syste, 
was made by the Midwest Research }p 
stitute on the typical city network ¢ 
Topeka, Kansas. Studies also wep 
made on the network analyzer at th 
University of Kansas. 


How the Alarm is Given 

When it is desired by authorities 
give an alarm, all that is necessary * 
to phone the central power station 
There the alarm signals are generate 
at a frequency of 120 cycles and place 
on the utility power network through 
d-c saturated transformers connectel 
in series with the power lines. 


Fast Warning Essential 

It is imperative to take as litt 
time as possible in notifying the public 
should a bomber or missile attack 
cur. To be effective, any system must 
be as automatic as possible and huma 
error must be eliminated. The nev 
threat of the ICBM reduces our tim 
for making decisions, and the atomiet 
warhead reduces our chances of lear 
ing by repeated air raids. 


Industrial Uses of NEAR System 

There are many civilian advantage 
resulting from NEAR. Electric utili 
companies can use the signals to op 
erate load-control switches, such # 
switches in remote, unattended stb 
stations, or industrial plants. NEAR 
fills the need for such a system whith 
exists at the present time. Thus, pe 
haps, utilities will be able to expani 
their services to the public by offering 
easily-controlled off-peak power at fe 
duced rates. 
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Members of the Host Committee for the 13th Annual ISA Exhibit-Conference 





coming up in September 1958 get together here (left) to thrash out many of 
the details way in advance. (Right) Francis Hoag, executive chairman for the 
annual meeting held in Cleveland passes on some of his knowledge to Henry 
Dever and Bill Crawford who will have responsibility for the Philadelphia meet- 
ing. By this continuous transmission of experience and ideas many of the old 


bug-a-boos are being eliminated. 


'58 Philadelphia Host Committee Organizes 


The Host Committee for the 1958 
Conference and Exhibit in Philadel- 
phia held its first meeting on Novem- 
ber 14th. Under the leadership of 
Henry Dever, General Chairman and 
Bill Crawford, Executive Chairman, 
the Philadelphia Host Committee 
started its work towards making ISA’s 
13th Annual Meeting a bigger and bet- 
ter one than ever before. 


Chairmen and Vice Chairmen of all 
committees comprising the Host Com- 
mittee reviewed the Manual of Opera- 
tions with Executive Director Bill 
Kushnick, who presented a revised or- 
ganization as a result of several years 


experience with his original Manual. 
The Properties Committee has been 


eliminated because this function is 
now completely handled by the ISA 
Headquarters staff. The President's 
Reception Committee was consolidated 
with the Reception and Hospitality 
Committee. A Financial Advisor is a 
new position established this year, as 
is a Secretary and a Vice Executive 
Chairman. 

Frank Hoag, Executive Chairman of 
the Cleveland Host Committee, at- 
tended and counseled the group on the 
experiences of his various Committees. 


The Bellevue Stratford and _ the 
Sheraton Hotels will both be used as 
headquarters hotels. Almost every 
other hotel is cooperating in reserving 
blocks of bedrooms for ISA attendees. 


The Philadelphia Convention Hall 
will house Many more of the ISA con- 
ference programs than was customary 
before, thus reducing the number of 
places where our sessions, clinics, and 
Workshops will be held. The confer- 
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1958 is 
was in 


September, 
what it 


ence program in 
being expanded from 
Cleveland. 

The banquet will be held September 
17th at the Bellevue; the president's 
reception on September 14th will be at 
the Sheraton. Other social functions 


are being scheduled at these two 
hotels. 
The Host Committee as presently 


organized is as follows: 


Henry F. Dever, General Chairman 

John A. Crawford, Executive Chairman 

John P. Humphrey, Vice Executive Chair- 
man 

Harry J. Hartz, Financial Advisor 

Gerald H. Gleason, Secretary 


Mrs. D. N. Brooks, Chairlady, 
Committee 

George S. Keating, Chairman, Plant Tours 
Committee 


Ladies 


Alfred Deutsch, Vice Chairman, Plant 
Tours Committee 
Horace F. Richter, Chairman, Banquet 


Committee 

Edward H. Sweeney, Vice Chairman, Ban- 
quet Committee 

J. Mack Nevergole, Chairman, 
Committee 

Robert Stanton, Vice Chairman, Publicity 
Committee 

Donald W. Larcen, Chairman, Reception 

& Hospitality Committee 

Fred J. Ryan, Vice Chairman for Presi- 
dent’s Reception 

James J. High, Vice Chairman for Hos- 
pitality 

Howard J. Smith, Chairman, Conference 
Registration Committee 

William D. Laverell, Vice Chairman, Con- 
ference Registration Committee 

Werner D. Jung, Chairman, Members Re- 
lations Committee 


A. C. Arobone, Vice Chairman, Members 
Relations Committee 


Publicity 














Dear Fellow Member: 
Constitutional Amendment 


At the ISA Council Meeting in 
Cleveland, it was voted to amend 
the Constitution of the Society 
so as to call major organizational 
units of the Society, Depart- 
ments, rather than Divisions, as 
now specified in the Constitution. 
In previous communications, the 
reasons for this change have 
been fully explained. 


In order to effect any amend- 
ment to the Constitution it is 
necessary, in addition to having 
approval of the Council, to have 
approval of the voting member- 
ship by a mail ballot. Such a 
mail ballot costs the Society be- 
tween $500 and $1,000. In this 
instance, the amendment is es- 
sentially trivial and the ISA 
Executive Committee has de- 
cided to postpone taking the 
mail ballot until after next 
year’s Council Meeting, at which 
time the question will be added 
to possible other items to be 
voted upon. In the meantime we 
have begun using the term “De- 
partment” in Society communi- 
cations. We hope the member- 
ship will appreciate the economi- 
cal considerations which we be- 
lieve justify this decision. 


Sincerely, 
R. J. Jeffries 
ISA President 
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Having rolled up their sleeves for 
an evening of concentrated work 
on November 3 in Chicago, the 
Technical Department Steering 
Committee goes to the board to 
set up the schedule for the con- 
ference program that will be a 
large part of the 1958 Phila- 
deiphia meeting. Studying board 
are: N. M. Blair, Panellit Serv- 
ice; D. B. Prell, Benson-Lehner; 
P. M. Fleming, duPont, C. Tay- 
lor, Daystrom Systems Division; 
A. R. Floreen, L & N; and J. 
Johnston, Jr., duPont (below) 
Also meeting in Chicago !ast 
month were these members of the 
Grades of Membership Task 
Force. Setting about to deter- 
mine grades of membership phil- 
osophy are (back row | to r) W. 
A. Kates, R. A. Hoxie, J. Johnston, 
Jr., G. L. Kellner, C. R. Otto, J. R. 
Rogers, J. B. McMahon, (front 
row | to r) R. C. Mann, H. C. 
Frost, P. Sprague, Jr., and W. Y. 
Harkins. 











Medico-Bio Meet Suggests Artificial Sense Organs 


The 10th Annual Conference on Elec- 
trical Techniques in Medicine and 
siology, held in Boston November 6-8, 
was a success in every respect. The 
sustained size of the audience through- 
out demonstrated, once again, the 
growing importance of this kind of 
gathering as an effective means of con- 
tact and communication between ex- 
perts of diversified training and spe- 
cialization who, nevertheless, have 
common scientific interests. 

A jointly sponsored venture of ISA, 
AIEE and the Boston PGME of IRE, 
the conference offered 2 sessions with 
a total of 10 scientific papers, plus 2 
round table symposia and a choice of 
7 field trips. In addition of course, 
there were a number of purely social 
events. The flawless performance was 
a tribute to the efficiency of the entire 
conference committee under the guid- 
ance of chairman Duncan A. Holaday. 

All scientific papers presented were 
outstanding in their field, and in all 
fairness no one can be singled out. 
Wednesday morning’s session was de- 
voted to new instrumentation for the 
study of such basic phenomena as: 
blood flow (by ultrasonics, dye dilu- 
tion, and radio isotope distribution): 
heart sounds and blood pressure veloc- 
ity (by phonocatheterization): and 
red blood-cell count variation (by dif- 
fractometry ). 

Much of the novel instrumentation 
presented is the evident result of close 
cooperation between physiology, phys- 
ics and sound engineering science. 
The lasting impression left was that 
much progress results every time new 
transducers, new techniques. and, 
simultaneously, new theoretical ap- 
proaches are applied to old problems. 
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For instance, such devices as photo- 
transistors and tubular titanate trans- 
ducers are opening new fields for medi- 


cal and biological experimentation. 
Transistorized and otherwise miniatur- 
ized electronic instrumentation and a 
“communication 
tributing to progress in this field by 
making possible new approaches to a 
number of fundamental problems. 

Similarly, the Friday session on 
membrane potentials and ionic trans- 
fer phenomena revealed how basic 
physical-chemical research on mem- 
brane potentials with specific ionic ac- 
tivities contributed to a better under- 
standing of a most important physio- 
logical phenomenon: the nature of 
nervous excitability, of muscular con- 
tractivity and tissue irritability. 

A fascinating discussion panel on 
sensory replacement shed new light on 
such matters as the replacement of the 
eye by photocells directly stimulating 
the brain, the replacement of lost 
vision by either auditory or tactile 
sensations, the technique of “reading” 
ordinary characters by sound modula- 
tion, and the limitations imposed on 
such substitutions by the characters of 
the cerebral “data processing” system 
available to man. 

The animated discussion that fol- 
lowed brought out that the limitations 
of results encountered are not due to 
instrumental deficiencies, but to lack 
of sensorial organ results not only in 
loss of energy transducers in the 
organ, but also in the elements that 
process the initial data into integrated 
form—the only one the brain can use. 
Transmission of less integrated signals 
to the brain leads only to confusion 
and delays which can be overcome only 


theory” are con- 





in a few and after extensive 
training and relearning. 

Not the least important was the final 
discussion panel on “Education ani 
Research in Biological Engineering” 
The conclusion was reached without 
reservation that the essential require 
ment for future programs is the bie 
physical worker, who must be not only 
a competent engineer, but also k 
provided with training to make him 
fully capable of understanding biologi 
cal problems for which he will ® 
asked to contribute instrumentation. 

A review of the present situation it 
this respect leaves an optimistic iD 
pression for the future. For, whil 
medical and biological engineering, 
science and technology are still fighting 
for recognition and a proper place it 
society, it is already evident that # 
titudes are rapidly changing. Trait 
ing facilities are on the increase—-® 
slowly. Several large-scale education 
programs are already being initiated 
It is to be regretted only that a geh 
eral feeling of uneasiness prevents 
full-fledged discussion of the dep 
rooted economic and social causes that 
keep contemporary gifted student 
away from scientific careers. 
would like to hear about possible rem 
dies in the form of recommended ae 
quate salaries—as compared with com 
mercial and business careers—appr 
priate promotional programs, sociely 
recognition, and most important for 
the future, an economic stability with 
long-term opportunities. These should 
be programed in each given scientifi 
organization as the only way to insuft 
continuity of effort, in order to egrit: 
full benefit from protracted basic scie® 
tific programs at a minimum cost. 
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|) PRESIDENT’S LETTER 


Dear ISA Member: 


During the past month I have had an opportunity to visit 
with several Sections and to meet the employers of many 
of our members. The total number of persons with whom 
I talked about ISA interests is far too long to repeat here, 
but I think you will be interested in some of my impres- 


sions. 


On my trip I visited with Sy Sterling in Detroit, Larry 
Rauch at the University of Michigan, attended an ISA Ex- 
ecutive Committee meeting in Chicago, spent two days at 
Wright Field in Dayton, spent a wonderful day as guest of 
Boeing in Wichita, planned and executed by Harold Noble, a 
day in Denver at Martin, attended an Albuquerque Section 
Meeting. Walter Gabriel and some of the loyal ISA’ers from 
Fort Worth met with me on a Sunday. The following day 
I was royally entertained by Chance-Vought in Dallas under 
the able guidance of Gail Litton. I spoke to the Houston 
Section on October 28, and had a good opportunity to dis- 
cuss with Roy O’Neill and Dutch Schultz some of their 
problems in relation to the forthcoming meeting in Houston 
on Analytical Instruments. From Texas I went to Cape 
Canaveral, Florida where Dick Morrison made it possible 
for me to see just about everyone, including General Yates, 
Commanding Officer of Patrick Air Force Missile Test Cen- 
ter. I wound up my travels with a two day meeting of the 
Executive Board in Philadelphia on November 8-9. 


What did I learn from all this? Many things. Listed 
below are some of the reactions and reflections I have: 


(1) the ISA is not “recognized” because it isn’t known. 
In many instances the superior of an ISA member didn’t 
know the ISA existed. In several instances the superior of 
officers of our local Sections didn’t know their men are active 
in ISA. One might conclude from this that our members 
are afraid to tell their bosses that they are spending time on 
ISA activities, or perhaps they just didn’t think it was im- 
portant. For their benefit, and for the information of all 
members, I can assure you that almost without exception, 
every member of management with whom I talked, from 
Presidents to foremen, indicated an enthusiastic apprecia- 
tion for the value of participation in technical society work. 
I strongly urge everyone of our members to tell their man- 
agement about the ISA. The District Vice Presidents will 
soon have a complete packet of facts and figures about the 
ISA. I hope each Section will build up a similar packet, 
adding to “national facts” the “local facts” and initiate an 
aggressive campaign to get the word to managements in 
their area. It is obvious that the greater recognition and 
prestige accorded the Society, the greater will be the recog- 
nition and prestige accorded its members. 


(2) Sections need help in developing programs to meet- 
the diverse needs of their areas. Almost all Sections are 
now experiencing the problem of trying to program for a 
Section membership whose interests span process control, 
aeronautical instrumentation, medicine, geophysics, ete. It 
's my impression that it would be very desirable if Sections 
could seek to present some portion of their programs in a 
way which would have a basic appeal to all their members, 
thus cultivating the concept of the “horizontal” character 
of instrumentation and the potentialities of cross-fertiliza- 
tion of ideas and experience. In addition to the “common” 
aspect of Section programing it appears very feasible to 
—. — of parallel programs, in some instances educa- 
rses, for specific interest groups. 


December 1957 


by Dr. Robert J. Jeffries 
President 1957-58 


Instrument Society of America 


(3) There is a great misunderstanding as to the objectives, 
motivations, and even organization and responsibilities of 
the Society. 

The Society does not consist of a group of local Sections, 
each going its own way, and a National Office running a 
series of businesses! There is one Society which exists 
to advance the science and art of Instrumentation, and inci- 
dentally, but directly thereby, benefit its individual mem- 
bers. Members band together at the local level into Sections 
so as to derive the benefit of group activities. Members or- 
ganize at the national level into groups based on industrial 
and functional interest levels so as to prosecute national 
activities such as recommended practices and standards, 
conferences, etc. The Society maintains a National Head- 
quarters and staffs it so as to handle the business affairs 
of the Society, administer its membership rolls, publish its 
Journal and manage the business aspects of its national ex- 
hibit and conference programs. It is one Society, organized 
so as to meet local needs at the local level, and national 
needs at the national level. An individual member is a 
member of the Society and as such is ar equal partner in 
local and national activities, both opportunities and obli- 
gations. 

(4) There is much confusion regarding proposals which 
have been advanced and are now under study with regard to 
grades of membership. 

It is the fundamental objective of all this concerns with 
regard to the establishment of grades of membership to 
create a means whereby individual members could achieve 
recognition for their experience, responsibility, and stature 
in the field of Instrumentation. I believe it would be a 
great honor, and one much appreciated by the individual, to 
be recognized in some way for his achievements in the 
field. For example, if the ISA were to have a grade of 
membership comparable to “Fellow”, as exists in several 
other Societies, it would be a great privilege to hold such a 
grade. To hold the grade of Fellow in the Instrument So- 
ciety of America could, if the qualifications were appro- 
priate, be an accomplishment of considerable recognition 
and carry much prestige. Similarly any lesser grades which 
might be established could carry commensurate prestige. 
The key to the value, and hence success, of such an idea 
lies in the qualifications which are established. I believe 
that the qualifications should embrace three measures: 

a) experience 

b) responsibility and accomplishment 

c) recognition by persons of comparable qualifications 

Experience should be measured in years. Formal aca- 
demic training could count as years of experience. Re- 
sponsibility and accomplishment would be reflected in the 
position the individual holds. Recognition by persons of 
comparable qualifications simply reflects that others in the 
field who know the individual accept him as an equal. 
Note that such a system would bar no one from attaining 
the highest possible grade for reasons of training or type 
of work. It would be up to the constitutional definitions 
of the grades to establish the criteria appropriate to each 
grade, as to number of years, what type of experience, and 
who and how many sponsors might be required. Note also 
that I do not believe the Instrument Society of America 
can ever or should ever become exclusively an engineering 
society. We must maintain our services and hence attrac- 
tion for physicists, mathematicians, technicians, doctors, 
geologists, etc. We must remain a technical society for all 
technologies and for persons working at all levels in those 
technologies. 
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To many the Conference and Exhibit 
next September in Philadelphia is a 
long way off, but it is just around the 
corner to us at ISA Headquarters. 
This is so because much of what even- 
tuates in September, 1958 has to be 
planned and even committed as early 
as two to five years ahead. 


A typical example is the arrange- 
ment for the exhibit hall. To assure 
us of having the week in September 
each year in the city where we want 
to hold our show, we must contract 
and lease the facilities of that city’s 
largest exhibit hall years in advance. 
These negotiations involve a sound 
guess as to the amount of booth space 
we will sell, and include considerations 
and negotiations of cost of space, cost 
of utilities, availability of meeting 
rooms, and many other service factors. 


Leases have been entered _ into 
already for the exhibit halls in Chi- 
cago, (1959); Los Angeles, (1960) and 
New York City, (1961). Within a few 
months we will be making commit- 
ments through 1966 to assure us of the 
facilities we need, in the cities where 
we want them, and in the month of 
September each year. 


To the extent possible, we arrange 
that no other large convention be 
held during the same week as ours in 
the city. This is necessary especially 
in cities where the hotels are limited 
in capacity. Consequently, while we 
are negotiating with the exhibit halls, 
we are also negotiating with many 
hotels to gain their acceptance to block 
off the number of suites and bedrooms 
we will require for our attendees from 
out of town. In Philadelphia and New 
York City we blocked for ISA over 
3000 bedrooms, in a dozen or more 
hotels. 


We have to be equally ahead in our 
planning for meeting rooms in which 
to hold our technical sessions, clinics, 
and workshops. Few of the exhibit 
halls have anywhere near the number 


of rooms we require. Hence, we have 
to negotiate and reserve such meeting 
rooms in hotels and even in schools. 
In Cleveland we used about 50 rooms 
at Fenn College, Hotel Cleveland, 
Hotel statler, and at the Exhibit Hall. 
In Philadelphia, we may be able to 
schedule more of our sessions at the 
exhibit hall and thus reduce the loca- 
tions where our conference programs 
are held. With such fluidity in plans, 
we have to hold on to the other space 
and yet be reasonable with the hotels 
who are constantly getting requests 
from others than ISA for social and 
meeting functions for these same 
rooms. Thus, almost up to the last 
month before the actual event, we are 
releasing or adding meeting room 
reservations. 

The choice of the Conference and 
Exhibit “headquarters” hotels is 
another series of negotiations. Ob- 
viously all the hotels would like to be 
so designated. Usually two are so 
named. In Philadelphia it will be the 
Sheraton and the Bellevue Stratford. 
The choice is based on the considera- 
tion of facilities made available to ISA, 
the type of services and cooperation 
offered by the hotels, and the costs of 
the various functions we wish to as- 
sign to these hotels. 

A second phase is our planning 
which begins about 18 months before 
the exhibit. A floor plan for the 
booth arrangements is developed by 
Fred Tabery, our Exhibit Manager. 
Your Executive Director, as well as the 
Society’s Exhibitors Advisory Com- 
mittee, studies the proposed layout. 
Factors such as width of aisles, allo- 
cation of cubical content areas, basic 
rental prices and premiums for special 
locations enter into the economics of 
having an attractive arrangement for 
advantageous sale of booth space and 
of having a net income for this event 
sufficient to sustain the Society’s other 
operations. 

When the layout has been approved, 
the promotion of booth sales begins at 
the exhibit one year ahead. Booklets 
with the floor plan and rental prices. 
as well as a space reservation contract, 
are- given to all ISA exhibitors. Ob- 
viously many prefer the same choice 





locations. To provide an eQuitahp 
allocation to the selectors of the san, 
space, a point system has bee, 
veloped, giving weight to Years 
participation in ISA shows ang 
footage used. An Allocations (Co 
tee meets usually in December py 
vious to the exhibit and helps appiyy, 
point system. Then the exhibitors a, 
notified of the assignment of Spats 
Exhibitors who do not reserve Spacs 
until after the December Meeting ap, 
assigned remaining space on a firy 
come basis. All during the Currey: 
year, of course, the exhibit Manage, 
is promoting the sale of space to 
strument companies who never befop 
exhibited and to those who may hay 
exhibited before, but are disinclined y 
exhibit in the current year. 


The number of ISA exhibitors hy 
increased each year, as has the tot 
amount of booth space. While the jp 
strument industry has grown, giviy 
us more of a market for selling exhij 
space; so has the competition for th 
exhibitor’s promotion dollar aly 
grown. Hence, ISA exhibit sales pp 
motion, directed by the Tabery orgapi 
zation, has to be resourceful, attentig 
arresting, and convincing. It requirs 
many mailings, personal visits, tee 
phone calls and other sales efforts 
And it really doesn’t stop until th 
opening day of the exhibit,—only t } 
begin again for the next year’s show. 

Our steady growth in size of, satis 
faction from, and attendance at our a 
nual conference and exhibit attests t 
the value of early planning, continuow 
attention to details, and close collab 
ration with all ISA and other groups 
concerned. 


The various members of the S 
ciety’s professional staff devote consid 
erable effort and time to this one even 
alone. In later Diaries I shall cary 
this description of the numerous other 
necessities in which your staff are & 
gaged to help make the Annual Co 
ference and Exhibit an outstanding 
success each year. 


Bitl Kisd-nied, 
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Brothers Ltd. 


Most everyone in ISA knows by now that District X was 
added di ring the Annual Meeting in Cleveland. Well, seen 
here are the men who helped engineer the move which will 
permit a more coordinated program of activities keyed 
specifically to Canadian needs, a move which will undoubt 
edly encourage formation of more Canadian Sections. They 
are (left to right) J. T. Vollbrecht, ISA Past President; J. 
L. More, Dominion Tar & Chemical Co. Ltd.; J. R. Rogers, 
Bristol Co. of Canada, Ltd., C. K. Gibbs, Keith Mercer Ltd; 
R. Asselstine, Canadian Oii Refineries Ltd.; 
British American Oil Co. Ltd.; and J. J. Hillen, Peacock 





— 


F. G. Stone, 
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by Henry C. Frost 
President-elect, Secretary 


Instrument Society of America 





EXECUTIVE BOARD DOINGS 











Your Executive Board is anxious that every ISA member fully 
understands what it is doing and why. To keep you advised, 
president-elect secretary H. R. Frost will report through the ISA 
Journal, the problems, discussions and actions taken at each 
Executive Board meeting. This is Mr. Frost's first report, covering 
the board meeting of November 9 in Philadelphia. 


President Jeffries has emphasized the importance of 
yisits to sections by the Society officers. This may result 
from an invitation by a section to have an officer present 
at a meeting to discuss Society operation. Or, an officer 
may meet with the executive board of a section to discuss 
Society operations. To implement such a program, each 
officer is suggesting sections which he might visit during 
trips in connection with his company business, and the 
Headquarters office is preparing information in a form 
which will bring the important facts concerning Society 
operation to the sections during these visits. 

The Executive Board knows the importance of better 
acquainting the Society members with all of the benefits 
which the Society is bringing to its members and to indus- 
try generally. One suggestion being considered is an 
annual report, which would emphasize the accomplishments 
during the past year, and set forth the areas in which 
expenditures had been made and the financial status of the 
Society. Another suggestion concerns the periodic release 
of information as to the plans of the Society for providing 
services in the areas in which it operates, and for indicating 
the probable expenditures which will be required to supply 
these services. Still another suggestion concerns the prep- 
aration of information which would be published in the 
ISA Journal to acquaint members with the many activities 
of the Headquarters office which benefit members. The 
Public Relations Committee is considering these and other 
suggestions, and expects soon to present an integrated 
program. 

One need not being met presently is the desire on the 
part of those remote from annual conference and exhibit 
sites to see the latest developments in instrumentation and 
listen to technical level talks describing instrumentation. 
For this purpose, the Executive Board is considering a 
Plan providing for regional conferences and exhibits. This 
Involves study of present exhibit policies at the national 
and section levels, the willingness of manufacturers to 
exhibit on a different basis, and the administrative prob- 
lems concerned with holding such additional meetings and 
exhibits. A task force is working on the problem, and 
should soon be ready to make its recommendations to the 
Executive Board. 

The rapid growth of instrumentation creates an increas- 
ing demand for trained people. An important aspect of 
the Society's service to its members is to stimulate addi- 
tional educational opportunities. This program must be 
expanded considerably if the Society is to meet its obliga- 
tions. So a committee is carefully considering a policy 
which will define areas in which the Society can most 
effectively make a contribution. We expect that an addi- 
tional Headquarters staff member will be needed to assure 
the proper emphasis on this important Society activity as 
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soon as a satisfactory policy has been considered and 
adopted by the Executive Board. 

The District Vice-Presidents reported to the Executive 
Board on current activities in promoting more sections. 
Areas under study are Vancouver, British Columbia; an 
area in New York State which would be known as the 
Adirondack Section; San Antonio, Texas; Scranton, Penn- 
sylvania; San Francisco Peninsula, and San Fernando Val- 
ley, California; Salt Lake City, Utah; and a student sec- 
tion at Idaho State College at Pocatello, Idaho. 

The Technical Department is actively at work on a pro- 
gram for the annual conference in Philadelphia, September 
1958. Present plans include technical sessions sponsored by 
each division in the Technical and Industries Departments 
and new features which are being presented as a conse- 
quence of suggestions coming from members in a recent 
survey. Additional details will be announced shortly. 

The success of Executives’ Day at our Cleveland Exhibit 
led to a conclusion that the Society should sponsor an 
xecutives’ Day at the 1958 annual meeting in Philadelphia. 
This program brings industrial executives to a one-day 
meeting with opportunity to become better acquainted with 
the many activities of the Society and with the latest in- 
strumentation developments. By being better informed on 
the general subject of instrumentation and on Society ac- 
tivities, we think members will find it easier to gain sup- 
port for their interests and activities in the Society. A 
committee will develop plans for this activity. 

The New Ideas in Instrumentation Contest was discussed 
at some length. It is hard to get sufficient entries to assure 
a good contest on an annual basis. We concluded that the 
contest should become a biannual feature and that the 
Committee should be continued as a standing committee. 
The Executive Board hopes that the Committee will start 
planning now for the 1959 contest to get maximum pro- 
motion of this activity. 

Because of the broad scope and wide interest in instru- 
mentation activities, a number of societies would like to 
promote technical conferences concerning specific interest 
areas. The ISA’s interest is broad and covers all areas of 
instrumentation. So co-sponsorship of such activities is a 
frequent possibility. After extended discussion, we con- 
cluded that our Society should always be interested in 
promoting any instrumentation activities, and that it is 
better to have the extent and manner of participation de- 
termined by the Executive Board for each specific activity. 
The officer directly responsible will get enough information 
so he can tell the Board the advantages and disadvantages 
resulting from such participation. 

The Executive Board will meet next in January at West 
Palm Beach, Florida, for a four-day meeting. At this 
mid-winter meeting a great deal of work goes into planning 
and implementing the program of the Society for the 
entire year. An agenda has been developed which will 
require participation by all those attending during most 
of the four days on which the meetings will be held. While 
the agenda will not permit much time for enjoying the 
famous Florida sunshine, the atmosphere is conducive to a 
lot of good, hard work; and we expect that the Society will 
benefit greatly by the work done. 
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R & D Committee Swings into Action with Projects and Goals Define 


ISA’s Committee of Research and 
Development, meeting in Cleveland, 
September 11 and 12, had an excellent 
turnout with 37 of its 45 members on 


hand. Jesse Beams, _ representing 
AAAS; Dave Boyd, _ representing 
AIChE; Frank Smith, representing 


IRE; and H. W. Van Camp, represent- 
ing SESA, also sat in and took an 
active part in the discussion. 

Lively and constructive discussion 
led to selection of immediate ac- 
tivities for the committee, illuminated 
its most important goals and demon- 
strated the committee’s willingness to 
make specific contributions on various 
projects selected. 

Should the committee prepare and 
publish a list of suggestions for re- 
search problems in instrumentation? 
This question received considerable at- 
tention. It was the committee’s feel- 
ing that a list would be of value to 
many instrument groups, and that the 
project itself would be feasible. A 
task group was set up to put the 
project in motion. Erlandson is chair- 
ing the task group with Mclllwraith, 
Ziebolz, Aikens and Slater rounding 
out the group. It is hoped that this 


> NEW MEMBERS 


AKRON: Karl A. Bauer, Garland R. McCulty 


ATLANTA: Robert M. Bullard, Charles E. 
Collum, Lacy E. Johnson, Jr., Larry L. 
Melear, Thomas W. Quimby 

BALTIMORE: David P. Conner, Jr., Charles 
E. Green, Salvatore Gullace, Eugene Hey- 
demann, Charles A. Heyelman, William A. 


Potts, Edward F. Schlaile, Aubrey C. 
Smith, Raymond F. Thoms 
BATON ROUGE: E. P. Edwards 
BIRMINGHAM: Louis A. Klein, Jonn N. 
Selover 


BLUE RIDGE: Charles D. Stafford, Michael 
D. Zeoli 


BOSTON: 
zelos 

CENTRAL KEYSTONE: John N. McDonnell 

CENTRAL NEW YORK: Gerald M. Hollander, 
Alfred E. Lee, Edward V. Pearse, Edwin 
S. Staples, L. F. Van Luven 

CHARLESTON: Oliver P. Cano, Millie E. Choi, 
B. Dorsey, George A. Gillis, Homer A. 
Hunt, Jr., Robert J. Osborne 

CHICAGO: Robert E. Barnes, Owen E. Brown, 
James G. Donohue, James H. Floeck, T. 
Anthony Fuite, James H. Kogen, Daniel J. 
Love, John A. Reindel, Clement J. Straub, 
William F. Wind 

CINCINNATI: Harold C. Heareth, Richard J. 
Hendee, George H. Kaufmann, Dan L. 
Maloney, Lawrence J. Meibers, Edmond J. 
Rosbac, Bruce W. Smith 

CLEVELAND: George H. Knaepple 

COLUMBUS: Robert B. Butters, Robert A. 
Knapp, Philip A. McRury 

CONNECTICUT VALLEY: H. Joseph Gerber 

CUMBERLAND: James H. Hoffman 

DAYTON: Kenneth D. Keener, Vernon 
Schmidt, Jr., John D. Schram, Donald J. 
Sweitzer, Dale H. Tower, Ralph C. Turpin, 
Warren D. Weaver 

EASTERN NEW YORK: 
Lucio A. Maselli 


FAIRFIELD COUNTY: Peter P. Saccon 


HOUSTON: A. V. Baker, Leonard D. Bras- 
well, James F. Combs, John B. McCormick, 
William C. Mueller, William F. Owen, Jr., 
Robert H. Severin, Edward T. Southwick, 
Joe R. Williams, Ted L. Yarborough, Wil- 
liam J. Young 


Gerard A. Glass, Peter G. Panta- 


Robert A. Culver, 
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list will be completed in a matter of 
months. 

Another question taken up by the 
committee was whether it should en- 
dorse, promote, sponsor or provide a 
clearing house for information on in- 
strumentation research and develop- 
ment now in progress. While the gen- 
eral concensus was that information 
on current R & D projects would be of 
help to all persons planning or con- 
ducting research, the formidable prob- 
lems involved in obtaining and dis- 
seminating it in time to be of use 
would hinder a good job. But, Waldo 
Kliever, I. Lefkowitz, H. Van Camp, 
Dave Goodman and W. C. Wiley agreed 
to look for workable methods of ob- 
taining at least partial coverage in this 
area from universities, government, 
and other technical societies. 

In discussing support of selected 
basic research projects there was some 
uncertainty as to the committee’s 
taking direct action since so many 
other committees and societies are 
already supporting certain projects. 
Action in this line would be premature. 
However, the broader question of sur- 
veying general extent and methods of 





sponsorship of instrumentation h 
search by technical societies, founds 
tions, etc. is important, and agtj 
here would be most desirable. 9 
Howe, Lefkowitz and Van Camp hare 
undertaken to start defining the Project 
Slater was requested to serve With th 
group since FIER would be the Mos 
logical agency to carry out such 4 
survey. 

The committee did a fine job and& 
serves recognition for its work. Sep. 
ing on the committee are: R. G. Affg 
R. Aikman, N. E. Armstrong, ¢ g 
Arnold, C. J. Borkowski, J. R. Boy. 
man, Warren Brand, N. Brewer, £.¢ 
Buckley, J. M. Devine, P. M. Erlané. 
son, L. E. Flory, C. Curtis, D. Gogg 
man, E. M. Grabbe, P. Hart, A. J. Hom. 
feck, W. Howe, A. S. Iberall, W, | 
Kaye, E. A. Keller, W. Kliever, K 
Lion, W. D. Macgeorge, F. L. Maltby 
C. G. Mellwraith, M. O’Day, R. ¥ 
Olson, T. Paine, J. W. Percy, D.R 
Platt, L. W. Robinson, L. Rubin, ¢ 
Schunemann, E. Serfass, J. Sharp, L 
Slater, J. Snodgrass, F. Taylor, D. ¢ 
Wiley, W. C. Wiley, H. Ziebolz an 
W. A. Wildhack. 





IDAHO FALLS: Melvin L. Gustaveson, C. R. 


Lufkin 
J. M. PERRY INSTITUTE: 
Donald Herron 


LEHIGH VALLEY: Richard Crouthamel 


LOS ANGELES: Robert L. Bengtson, Nor- 
man A. DeWitt, John R. Stagner 

LOUISVILLE: Hugh A. Champion, Raymond 
D. Fisher, John T. Gardner, William F. 
Gerkins, John T. Gibson, Kenneth G. 
Handy, Jr., Louis R. Hartwein, William J. 
Little, Alvin L. Long, Harold M. McIntosh, 
Clayton F. Mallory, Jr., R. M. Price, Jr., 
Chester C. Smith, John E. Ulrich, James 
R. Whicker, Charles L. Whitesel 

MILWAUKEE: Mathew Eszes, James H. Kark, 
Edward M. Urban, Clarence R. Williams 

MOJAVE DESERT: Kenneth R. Oliver, Carl 
R. Steineckert 

NEW JERSEY: William T. Cushing, Thomas 
D. Wulff 


Duwaine Birdsall, 


NEW ORLEANS: 


NEW YORK: Robert E. Blue, George M. Burlo, 
M.D., Richard J. Edwards, Dr. B. Ray- 
mond Fink, Murray Finkelstein, Arthur C. 
Frank, Joseph F. Gardocki, Dr. Lester C. 
Mark, Paul Meyer, Dr. S. H. Ngai, Shihy 
Pan. Jacob P. Scheiner, Gerard D. Sullivan, 
Dr. S. C. Wang, Carl E. Webb, Irwin West, 
Dudley Winn, George H. Ziener 


NIAGARA FRONTIER: Chang B. Oh, James 
T. Shelton, Jr. 


NORTHERN CALIFORNIA: 
mons, Donald P. Moody 


NORTH TEXAS: R. Frank Blanchard, R. F. 
Kantenberger, J. B. Sneed 


OAK RIDGE: Jack H. Goodwin, G. Dale 
Hetrick, George H. Job, Joe N. Kelley, 
Thomas J. Lewis, Byron C. Thompson 


OKLAHOMA CITY: 


Jerome B. Feldman 


Charles T. Ham- 


Jerome E. Miles 


PADUCAH: Louis G. Bourgois, Jr., William 
F. Stevens, Jr. 
PANHANDLE: Harold T. Beckham, V. M. 


Brown, Frank Chrostowski, Jack W. Mar- 
tin, Leland E. McCloskey, Henry L. Parks, 
Edward R. Wheeler, William R. Willerton 


PENSACOLA: Theodore J. Hiley, Morris Gene 
Porter 


PHILADELPHIA: Vero Ajello, Earl A. Rail 
PITTSBURGH: Norman L. Armonat, John i 
Ellis, Jr., Richard H. Forsyth, John fF. 
Hogsett, Walter N. Laska, Robert G. Me 
Grath, John W. Rex, Edward J. Whale, 
Jr. 
PRESQUE ISLE: 
RICHLAND: David F. Taylor, 
Trondson 
RICHMOND-HOPEWELL: Claude T. Hale, 
Thomas C. Hodge, Charles N. Jolliffe 
Charles H. Miller, Garland W. Smith, Hugh 
W. Spinner, Samuel F. Webb, Jr. 
ROCHESTER: Ralph W. Kordes, George 
Letson 
SACRAMENTO: 
McCorkle 
ST. LOUIS: Floyd T. Gilliam, Jr., Franklin 
H. Long, Quentin L. Luther, Henry Mee, 
Burnard Northcutt, Darwin A. Novak, Jt, 
Chesley F. Poole 
SAN DIEGO: Robert L. Fitzpatrick 
SARNIA: Lorne Hall 
SAVANNAH RIVER: John A. Mann 
SCITO VALLEY: Arthur E. Fischer 
SOUTH BEND: Thomas M. Anderson 
SOUTH TEXAS: Francis H. Berleth, J 
James D. Haley 


TAMPA BAY: Abraham Raviv 
TORONTO: H. W. Cowan, Robert C. Ward 


TULSA: Joe C. Laley, W. D. Thorne, W.¥ 
Wood 
TWIN CITY: William E. Barrett 


WAYNE COUNTY: Wallace J. Agren, Rict- 
ard L. Marshall, Gerald C. Neal, 
B. Scott, Sam Stanton, Edward J. Vart® 
Robert E. Williams 


WILMINGTON: Charles T. Black, Richard b 
De Haven, Joseph E. Dull, F 
Hughes, Edmund C. Johnson, Cheriet © 
Killmon, Theodore 8S. Sitewicz, McA 
Sprouse, Glen T. Williams 


MEMBERS-AT-LARGE: Dudley B. oon 
Kenneth A. Menzies, Alvin E. Moore, 
C. Rasmussen 


FOREIGN MEMBERS: 
Otto 


Steve A. Di Mare 
Charles 


Richard Engels, Richard £ 


M. Middleton, Keijit® 
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, Your ISA 


Many ISA members are inter- 
ested to know more about the 
activities at the Society's head- 
quarters in Pittsburgh. This 
story, Which introduces the ISA 
Journal, is the first in a series 
which will take you behind- 
the-scenes in headquarters op- 
erations. 


Headquarters... 





Charles W. Covey, Editor 





Your ISA Journal staff, standing 
(left to right) Geraldine Sanoski, 
Shirley Galli, Lorrie Barofsky, 
Dorothy Gryczewski, Charles Covey, 
Bob Scott and George Hall. Seated 
Noella Bricq and Maureen Moog. 


Introducing the ISA Journal Staff 


People in the publishing business will tell you that the 
first requirement of a good employee is that he like his 
work. ISA Journal staff members are not exception— 
despite the pressure of deadlines, a multitude of odd jobs, 
and eternal problems which plague this business, you will 
see a smile on the face of Journal people in the national 
headquarters in Pittsburgh. Their sense of responsibility 
and zeal to get the job done are really appreciated by those 
who know their work. 

Publishing the ISA Journal is a full fledged business 
operation with budgets, sales, production, personnel prob- 
lems, and the thousand other activities you will find in any 
commercial publication office. Regardless of the size, scope, 
printing and field of any business publication there are six 
basic functions required to bring forth a printed volume 
each month—management, editorial, production, advertis- 
ing, promotion, and circulation. This first report will give 
you a bird’s-eye view of these operations and the people 
involved. Next month we take a true life trip through the 
editorial and production departments. 


Management 

Executive Director Bill Kushnick is publisher of the 
Journal and maintains general control. As Journal Editor, 
I am responsible for management, involving day to day 
supervision and coordination of all activities required to 
produce the Journal. My experience in this field began as 
editor of Taylor Technology following a five year stint as 
training director for Carbide’s instrument groups at Oak 
Ridge, plus two years as head of the instrument department 
at Carbide’s Paducah uranium processing plant. In addi- 
tion to general supervision of all operations, I directly 
handle advertising, promotion and circulation. Mrs. Geral- 
dine Sanoski is my secretary and the ISA Journal depart- 
ment’s “girl Friday.”’ 


Editorial 

Two people turn out the 60-70 pages of finished editorial 
material published in the ISA Journal every month. 
George Hall, Assistant Editor, is responsible for editing all 
technical articles and features, and supervises selection and 
writing of other editorial materials. George has been in 
the instrument field for 20 years, serving in sales, technical 
writing and editorial capacities. Miss Lorrie Barofsky, a 
journalism major and former newspaper writer, is our 
Departments Editor and responsible for writing New 
Products, New Literature, What’s New, National and Sec- 
tion News and Industry Notes. 

All editorial materials must be typed and edited for 
Printer instructions—then proofread. Miss Shirley Galli, 
an English major, types manuscripts and serves as George 
Hall's Secretary. She also handles the Readers’ Service 
Department. In the latter capacity she records all items 
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printed each month, invoices companies for cost of engrav- 
ings, forwards all inquiries (3000 each month), prepares 
monthly reports, and files all Journal editorial materials. 


Production 

This is the job of taking typewritten manuscripts and 
advertising pages and dealing with editors, artists, en- 
gravers, and the printer to come up with a finished issue. 
Bob Scott, with eight years experience in printing and pub- 
lication, handles this job very well. He marks printing 
instructions on all manuscripts and ads, lays out articles, 
designs page layouts, orders artwork and engravings. or- 
ganizes the printing schedule and supervises the printing 
of each issue. In addition to these routine jobs, he checks 
all correspondence and orders for advertising space. 


Advertising 

This is an important activity because advertising revenue 
accounts for 80% of the total ISA Journal income. In- 
volved are such things as rate structures, advertising con- 
tracts, bookkeeping, advertising promotion, supervising 
eleven advertising space salesmen, and doing market re- 
search. Mrs. Dorothy Gryczewski, an efficient bookkeeper 
and secretary, receives and acknowledges all contracts and 
advertising orders, prepares invoices, receives payments, 
maintains all advertising records, and handles correspon- 
dence for almost 300 advertising accounts. She also main- 
tains promotion files and mailing lists, prepares statistical 
reports, and assists in market research. 


Circulation 

ISA Journal circulation (November—over 15,000) is 
made up of members, non-member subscribers, controlled 
circulation and promotion copies. The Membership Depart- 
ment handles all membership record files and maintains all 
addressing plates. The Journal Circulation Department is 
responsible for all other aspects of circulation including 
subscription orders, invoicing, coding of plates, main- 
tenance of control card files, and monthly mailing and ac- 
counting records. As a member of the Audit Bureau of 
Circulation and Business Publication Audits, the ISA Jour- 
nal must maintain detailed accounts of all circulation for 
verification to advertisers and advertising agencies. Mrs. 
Maureen Moog and Miss Noella Bricq handle these chores. 


Promotion 

The ISA Journal as a business publication must sell ad 
vertising and build circulation. One of the important jobs 
is preparation of letters, bulletins, announcements, and such 
material to promote sales of ad spaces and subscriptions. 
This job of writing and directing Journal promotion falls to 
me, your editor 


Charles W. Covey, Editor 
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® meeting previews 


Yankees Give Instrumentation ‘‘Fair’’ Play in Bostoy 


As New England’s Yankee Instrument Fair and Sym- 
posium scheduled for January 14-15 at the Bradford Hotel 
in Boston swings into its second year, expectations for a 
really top-flight event are running high. Every indication 
seems to point in this direction. Based on the very suc- 
cessful 1956 Fair and Symposium, it is conservatively ex- 
pected that the attendance figures will top 2000. A marked 
interest by exhibitors and the cooperation of local groups 
not heretofore enjoyed, will contribute to wider interest and 
attendance than ever before. Sponsored last year solely by 
the Boston Section, this year, the Connecticut Valley and 
Fairfield County Sections are pitching in to make the affair 
a real New England area ISA function. 


About 50 exhibitors will be on hand showing, with live 
and static displays, hundreds of the very latest develop- 
ments in instrumentation from approximately 120 national- 
ly known instrument manufacturers. Auxiliary devices and 
equipment designed especially for industrial and laboratory 
measurement and control, as well as those instruments and 
accessories which have applications in both fields, will be 
shown during the 2-day affair. 


Running simultaneously with the exhibition is a sym- 
posium which will present 8 authoritative speakers, each 
an expert in his field, on a variety of timely subjects. The 
topics have been geared to appeal to the particular interests 
and wide activities of the New England manufacturers 
concerned with problems of management and control. 


The central theme for both the Fair and Symposium will 
be “Instruments—The Indispensable Tools for Modern Com- 
petitive Production.” Despite the fact that the program 
is keyed to regional problems, instrument men, technicians, 
engineers, maintenance men, laboratory and pilot-plant per- 
sonnel, process, chemical, aircraft, missile and nuclear 
power engineers from all areas will find something of in- 
terest to them and should make a special effort to attend. 


Such prominent Aikman of 
Schlumberger Well Ridgefield, 


speakers as A. Russell 
Surveying Corporation, 
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This year, the 2nd Yankee Instrument Fair and Symposiu, 
will be scaled to meet the needs of a greater number # 
exhibitors and larger attendance. Attendance figures, alom 
are expected to top the 2000 mark. Here are some of th 
exhibits seen last year. 


Conn., who will speak on “Process Control by Analytical 
strumentation,” and John Fulton of Metcalf & Eddy, In. 
who will discuss “Instrumentation Training for Small aj 
Large Plants,” will highlight the symposium program. 

Among the many other subjects which will be covered 
in some detail are: Instrumentation for the Yankee Atom 
tnergy Nuclear Reactor, Optical Instrumentation fr 
Satellite Tracking, A Survey of Recent Flow Measurement 
Methods, Recent Trends in Paper Mill Instrumentation, 
Radio Isotopes Technique for Industrial Measurement, and 
Precision Electronic Gear as Applied to Industrial Measure 
ment. 

This year’s Yankee Instrument Fair and Symposium 
gives every promise of far outdistancing the one held lat 
year. For further information write Owen C. Jones, P.0 
Box 151, Wellesley Hills 82, Mass. 





Automatic Optimization Conference Shapes Up for April 


- AIEE, IRE, AIChE and ISA are 
pooling efforts to present one of the 


While tours for both the ladies and The 


Scintillation Counter Symposia 


Sixth Scintillation Counler 
Symposium, sponsored by IRE, AIEEE 

















most important conferences of the 
year. Scheduled for April 2-4, 1958 at 
the University of Delaware, the Con- 
ference on Automatic Optimization 
will be hosted by ASME’s Wilmington 
Section. 


Even at this early date, plans for 
acquiring top-notch papers and speak- 
ers are well underway. Four technical 
sessions and a panel discussion will 
provide the technical heart of the con- 
ference. But local program committee 
people have arranged plant visits and 
social activities as well. 


To encourage attendance of the reg- 
istrants’ wives, the program commit- 
tee has arranged a tour of the Winter- 
hur while the engineers tramp plants. 
Winterhur, a museum of early Ameri- 
cana collected by Emory duPont, has 
entire wings in period furnishings. 
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the engineers have been planned, the 
technical quality of the papers and the 
panel is the reason why engineers from 
all over the country will want to at- 
tend. 


The University of Delaware is pro- 
viding rooms and 6 meals at such a 
low rate that total expenses per reg- 
istrant during the entire conference 
will be within $30. Because this ar- 
rangement is based upon moving stu- 
dents’ belongings out of every other 
room, the university will have to know 
in advance how many rooms to make 
available. So, it would be a good idea 
to make arrangements way in advance. 
For further information write L. Ber- 
trand, Instrument Department, En- 
gineering Service Division, Louviers 
Building, E. I. du Pont de Nemours, 
Newark, Del. 


AEC and NBS, is coming up on J® 
uary 27-28, 1958. The meetings wil 
be held at the Hotel Shoreham @ 
Washington, D. C. 

This series of symposia serve 
as a means for exchanging inform 
tion on the latest techniques and it 
struments in the scintillation counte 
field. It brings together both thow 
who use this type of instrument aa 
those who are charged with its @ 
velopment. The program includes ® 
vited papers by experts in the field, 
contributed papers on components, 
equipment and applications, and di 
cussion of topics of interest. 

In addition to the regular technic 
program, an evening session will 
held January 87, at which films will be 
shown of some of the latest techniqué 
of low-level counting. For further # 
formation write IRE, 1 East 79 Siret 
New York 21, N. Y. 
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ISA National Symposium to Keynote 
Chemical and Petroleum Instrumentation Trends 


The chemical and petroleum indus- 
try has a big job to do, and it is rely- 
ing heavily on instrumentation and 
automatic controls to help do that job 
—and do it well. 

Realizing the dual importance of in- 
strumentation to the chemical-petrol- 
eum industry’s growth and the im- 

of the industry’s growth to 
instrumentation, ISA’s Chemical and 
Petroleum Industry Division and the 
Wilmington Section have pooled their 
efforts and are presenting a sym- 
um in Wilmington, Delaware, on 
February 3-4. The symposium, first 
of its kind ever presented by ISA, will 
deal with “Progress and Trends in 
Chemical and Petroleum Instrumenta- 
tion.” Specifically planned to meet 
the particular needs of those involved 
in instrumentation for the industry, 
the 2-day program will center on 4 
major topics: systems engineering, 
data loggers and computers, process 
stream analyzers, and _ instrument 
maintenance. 


Top-Flight Speakers 


One look at the program assures 
that the Symposium Committee has 
obtained top-level speakers in all 4 
categories—speaking on topics of 
timely interest. 


Charles W. Worley, applications en- 
gineer, Electronic Associates, Inc., 
author of several well received arti- 
cles and papers, will speak on “Analog 
Computation of Process Control Prob- 
lems.” He will show how the exten- 
sion of the systems engineering ap- 
proach by analog computational 
techniques has materially assisted in 
the solution of process design. 


“Dynamic Considerations in the De- 
sign of Fractionating Column Control 
Systems” will be discussed by B. D. 
Stanton and A. Bremer, engineers, 
Shell Development. Location of tem- 
perature element in a fractionating 
column is covered along with the 
effect of temperature control on 
column response. 


What About Data Logging? 


: A quick look at industry’s exper- 
lence with and the present attitudes 
toward data logging is taken in the 
paper “Progress Report on Data 
Logging” which will be presented by 
Martin Gernand, chemical engineer, 
Esso Research Laboratories. 


Every instrument engineer will 
want to hear Joseph Wilson’s paper on 
the “Status and Potential of the In- 
strument Engineer.” Wilson, man- 
ager, manufacturing engineering de- 
partment, Shell Oil Co., will review 
the development of the instrument 
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engineer in the industry and relate 
that to modern processes and their 
requirements in more sophisticated 
control systems. 


Eugene M. Grabbe, senior staff con- 
sultant on automation, Ramo-Wool- 
ridge, will take up “Applications of 
Digital Systems to Process Control.” 
The paper discusses the importance of 
applying digital control systems to 
the industry in terms of benefits. 


“Recent Developments in Process 
Stream Analyzers” is R. G. Jackson’s 
topic. Most recent features in process 
stream analyzers will be taken up. 
Jackson is instrumentation consultant 
for du Pont. 


“Process Stream Analyzer Mainte- 
nance and Sample Systems Design” 
which will be delivered by James 
Combs, research engineer Monsanto 
Chemical, investigates the problems 
of installation and maintenance and 
gives a clear picture of what require- 
ments are needed for personnel train- 
ing. 

Supervising instrument engineer, 
Chemstrand Corp., W. H. Matthews 
gives real insight into the problems 
of “Modern Maintenance Engineering 
in the Chemical and Petroleum Plant.” 


A Look at Tidewater 


Operations at Tidewater’s former 
Bayonne refineries showed the need 
for effective contract maintenance. In 
“Tidewater Tries All-Out Contract 
Maintenance” Wallace Adams, senior 
engineer, Tidewater Oil, looks at the 
risks involved in contract main- 
tenance. 


More information is given on con- 
tract maintenance in E. Roth’s paper 
“An Instrument Supervisor’s View of 
Contract Maintenance.” Roth, instru- 
ment co-ordinator, Tidewater Oil, 
traces the development of a refinery 
into a fully-operating organization in 
minimum time. 


Neil Blair, vice president, Panellit, 
leads a panel discussion on contract 
maintenance to round out the subject. 


Instrument superintendent, Panel- 
litt, P. W. Willis completes discussion 
on contract maintenance with his 
highly informative paper, “On the 
Job Problems Connected with Con- 
tract Maintenance.” 


Dr. C. C. Hurd, director of Research, 
IBM, will also be among the top-flight 
speakers making up the excellent pro- 
gram. Hurd is a mathematician who 
has served in a variety of educational 
and scientific positions throughout the 
country. 


All in all, this program gives real 
down-to-earth facts and discussion on 
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the chemical and petroleum field. In- 
strument men can’t afford to miss it. 
For further information write C. Lof- 
lin, E. I. du Pont, Engineering Design 
Dept., Louviers Bldg., Wilmington 89, 
Del. 
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Twin Cities Meet to World Premier 
ISA Frequency Response Film 


As the Annual North Central Area 
Automation Symposium swings into 
its third year, January 16-17, at the 
Hotel Lowry in St. Paul, Minn., it’s 
pretty much in the bag that the sym- 
posium will be a huge success. The 
Twin City Section, which sponsors 
the event, has made certain that topics 
covered will be of timely interest to 
those attending. By correlating an in- 
terest survey taken at last year’s 
symposium with what still seems to be 
top material, the Section has come up 
with an interest packed program. 


One of the top features is the first 
showing of the ISA film on Frequency 
Response, recently completed by a 
group of Chicago ISAers headed by 
Dave Boyd. 


Among the top-notch speakers are 
Rodney Q. Selby, vice president, Busi- 
ness Development Division, First Bank 
Corp., St. Paul, recognized as a leading 
business economist, who will take up 
problems of “Automation Economics” 
in his keynote address. A topic ranked 
high as one they would like to know 
more about by those attending last 
year’s symposium was ‘“Instrumenta- 
tion of Batch Processes.” This year 
Charles Fitch, chief engineer of Green 


Giant Foods, will fill in some blanks 
on the subject. Another of the fine 
speakers slated to round out the pro- 
gram is Dale Seiberling, technical con- 
sultant for Klenzade Products, whose 
subject will be “From Batch to Con- 
tinuous Processing.” 

Speakers who will discuss other ex- 
citing aspects of automation include: 
Donald Lin, Black, Sivals, & Bryson, 
Control Valve Selection; Lloyd Clouse, 
Kimberly Clark, Instrument Records; 
Warren Brand, Conoflow Corp., New 
Instruments; Neil Blair, Panellit, 
What Management Wants From the In- 
strument Man; George Larson, Texas 


Instruments, Control Valves—Repair, 
Modification, Air Cleaning; E. G. 
Wise, Westinghouse, On-Off Control 


Counters Relays Material Handling: 
C. E. Bragg, Standard Oil, Potentiom- 
eters and Special Slidewires; Dr. A. T. 
McPherson, NBS, The Functions « 
Facilities of NBS; R. E. Triggs, B-L-H, 
Strain Gage Devices and Systems; and 
Dr. O. W. Muckerhirm, University of 
Minnesota and General Mills, Electri- 
cal Measuring Devices. 

Contact John R. Lowe, Minnesota 
Mining & Manufacturing Co., 400 Mc- 
Knight Rd., St. Paul 6, Minn. for 
further information. 


St. Louis Membership Drive Steams Ahead 


Sections facing membership prob- 
lems will be interested in learning how 
one Section is meeting the needs of its 
present membership and at the same 
time is stimulating interest among 
prospective members. This year the 
St. Louis Section launched an energiz- 
ing program to bring about what they 
hope will be the largest year for en- 
rollment of new members. Believing 
that it takes a darned good program, 
first, to make a red-blooded instrument 
man part with $12 and, secondly, to 
give up an evening with the family, 
program chairman Ed O’Brien hit on 
a sure fire scheme to do both. 


At the beginning of the year, post 
cards were sent out to each member 
with a return card attached. Listed on 
the return card was a number of sub- 
jects that the member was to check 
according to interest. Room was also 
left to insert any other subject of par- 
ticular interest. The topics were then 
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grouped in order of importance and 
the committee set out to find the ap- 
propriate speakers. 

For their September meeting, the 
Section had a panel discussion led by 
4 instrument engineers from 4 local 
leading manufacturers. Topics were 
specific problems in their respective 
plants and what they did to solve 
these problems. The October meeting 
took up the subject “What Manage- 
ment Expects from Automatic Process 
Control” by Felix Williams of Mon- 
santo Chemical Co. In keeping with 
the subject, the Section designated the 
October meeting “Bring Your Boss 
Night” and with a fine speaker and 
real enthusiasm for the program, the 
meeting proved to be quite a getter- 
outer. 


As a result of this planned program 
and the efforts of the membership 
chairman Bill Ryan, 13 new members 
were brought into the fold in October 
alone. 


Cash Awards For 
ISA Journal Article 


Authors of ISA Journal articles j 
the field of processing instrumentatig 
are now eligible for three big eg 
prizes—$300 first award, $200 seep 
award, and $100 third award. They 
awards will be made annually by t) 
Recorder-Controller Section of th 
Scientific Apparatus Makers Assoc 
tion for the three most outstandin 
articles in the field of process instr 
mentation published each year in th 
ISA Journal. To be eligible autho, 
must be members of ISA and must) 
affiliated with organizations other thy 
instrument manufacturing, sales ay 
service companies. 

These awards are made to encouray 
users to write more articles and papen 
about the application and operation 
industrial and scientific instrumeny 
and control equipment. They ofter a | 
excellent opportunity, with both rm 
ognition and reward, for an outstané 
ing report on the every day accom 
plishments of industrial instruments 
tion. The first award will be madea# 
the Philadelphia annual ISA meeting 
September 15-19, 1958. 


Rules and Regulations 





Name and Award 


Recorder-Controller Section of SAMA I 
Journal Editorial award in recognition of the 
most outstanding papers in field of proces 
instrumentation and control published in te 
ISA Journal each year. 

Judges 
Three man committee composed of ISA Jow 
nal editor and two others appointed by th 
ISA Publications Committee. 

Criteria for Judging Papers 
1. only original and previously unpublished 
(except in other ISA publications) papers # 
pearing in the ISA Journal are eligible. 
2. previously unpublished (except in othe 
ISA publications) papers presented at 
ings of the Society which are published ® 
the ISA Journal are eligible for judging. 
3. papers must be concerned with som 
aspect of process instrumentation and contro! 
in industries such as chemical, 
food, textile, wood products, metals, nucle, 
paper, medical, rubber, plastics, ceramic 
power, pipeline, sanitary services, tra’ 
tion, equipment fabrication and manufactr 
ing. The application may be concerned 
pilot plants, research, manufacturing, etc. 
4. papers may be concerned with subjects # 
—specification for purchase, testing and per 
formance, installation, application engineering 
research and design, operation, maintenant 
economic data, training, administration até 
management. 
5. papers will be judged on originality, o 
gree of contribution to art and science 
strumentation and control, and excellence 
presentation. 


Eligibility of Authors 











Authors must be members of ISA. Authot 
affiliated with any instrument manufa 
sales and service organizations are not 


Submitting Manuscripts 





All manuscripts and papers submitted for it 
clusion in the ISA Journal and subsequent cit 
sideration by judges shall be addressed 





Editor, ISA Journal, 313 Sixth Avenue, Pitt 
burgh 22, Pa. 
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Philadelphia Section’s recent 2-day Symposium on “Instrumentation in the Nu- 
clear Age” proved a great success thanks to the hard work of this committee. 


Wheelhorses for the outstanding affair seen here are: 


gole, Ullman Organization and R. G. Krueger, Foxboro Co. 


(front row left to right) 
G. H. Gleason, Foxboro Co.; R. E. Frey, United Engineering and Construction; 
Warren Brand, Conoflow Corp.; A. C. Arobone, Arobone & Cline; W. E. Laver- 
all, Pen-Del Instrument Sales Co.; (back row right to left) J. F. Hornor, Honey- 
well; D. R. Klein, Villanova University; E. Holben, Conoflow Corp.; J. M. Never- 





Dr. Clark Goodman makes a strong 
point here during delivery of his key- 
note address. Pinch-hitting for Ad- 
miral Lewis Strauss of the AEC, who 
was called away unexpectedly, Dr. 
Goodman, a member of the Admiral’s 
staff, expresses concern over the lack 
of reliable instrumentation which is 
holding back nuclear progress. 


Philly Nuclear Confab-Exhibit Draws Crowds 


More than 900 engineers and industrialists concerned 
with instrumentation and automation jammed the Hotel 
Sheraton November 7-8 for the 2-day symposium and instru- 
ment fair which has become a much anticipated event in 
the Philadelphia area. Sponsored by the Philadelphia ISA 
Section, the symposium centered on the provocative theme 
“New Ideas in Instrumentation Evolved from Nuclear De- 
velopments.” Primarily, the symposium recognized the 
nuclear instrumentation field as a new and wide frontier 
for development, a field in which more money and more 
manpower are being invested than in all other fields com- 
bined. 

Keynoting the event was Dr. Clark Goodman, a member 
of Admiral Lewis L. Strauss’ AEC staff. Dr. Goodman de- 
scribed the development of a typical flux measuring instru- 
ment to emphasize the extreme difficulties faced in instru- 
menting nuclear processes. In his address he expressed 
deep concern over the lack of suitable primary elements and 
pointed out that it was this lack of reliable instrumentation 
which is holding back progress in nuclear power and in the 
missile program. ISA received commendation for serving 
as a forum for discussion and interchange of technology in 
this vastly important field of instrumentation and control. 

The speakers who followed Dr. Goodman during the 
symposium’s length were hitting on all cylinders. Clyde 
Scott of Brown Instrument Division discussed at length 
primary elements which are available for use in nuclear 
processes. In speaking, he stressed the fact that there was 
much work still to be done. A very authoritative outline 
presented by Dr. Truman Gray, illustrated the devices now 
available for measuring neutron flux and for distinguishing 
between the various sub-atomic particles. It was evident 


from the discussion on reactor control covered by Robert 
Brey and Victor Underkoffler of Leeds & Northrup that 
much duplication is required for emergency shut-downs. 
Friday's session opened with a highly informative and 
nuclear 


understandable presentation of central-station 





More than 700 people crowded 
the Main Ballroom of the new 
Hotel Sheraton in Philadelphia 
to see the largest exhibit ever 
held in the Delaware Valley for 
manufacturers and distributors 
of instruments. The fair cov- 
ered the entire field of instru- 
mentation and had special appeal 
to industry. 
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power-plant instrumentation by Howard Philipp of APDA. 
Various operating parameters were shown and cost figures 
were given to show that, at present, it costs 3-5 times as 
much for instrumentation in a nuclear plant as for a con- 
ventional station. Philipp felt that this cost will be cut 
considerably as reactor technology advances are made. 

Safety monitoring was the topic of a paper by Dr. 
Frederick Cowan of Brookhaven, a subject which was de- 
veloped further by T. E. Cole of Gak Ridge. Frank Low 
completed the technical program with a paper on instru- 
ments using nuclear sources for measuring thickness, 
density, level and other important variables. These devices 
were characterized by their long life and reliability. 

To wind up the session, Dr. V. L. Parsegian of RPI led 
a lively panel discussion on the economics of nuclear in- 
strumentation. Taking part in the discussion were Howard 
Philipp, Henry Schmitt and Bill Vannah. It was brought 
out that the instrument companies cannot spend money de- 
veloping new instruments unless there is a sizable demand 
for them. However, it was noted that sales to nuclear users 
have tripled within the past 8 years. Their conclusion 
was that the complex controls involved here require a 
manufacturer to do some “systems engineering” instead of 
merely selling individual components. 

In no small way responsible for the unquestionable suc- 
cess of the symposium and fair were the men who worked 
diligently on the various committees to insure a smooth 
running operation. They deserve a pat on the back. Head- 
ing up the committees as general chairman was Warren 
Brand. The program committee included Richard E. Frey, 
chairman, John Hornor and Donald Klein. Members of 
the arrangement committee were G. H. Gleason, chairman, 
Richard G. Krueger, A. Lee Jones and Shelby Jones. Mack 
Nevergoel led the publicity committee with the aid of 
Eugene Holben. William Laverell served as registration 
chairman. 




























Cc. H. Barnard 


L. F. Richardson 
Bailey Meter 


Bailey Meter 


Bailey Meter has two new sales 
managers. C. H. Barnard (photo), a 
member of the Cleveland Section, has 
been named sales manager of the In- 
dustry Divisions. Barnard joined the 
company in 1935 as a cadet engineer. 
He has worked for Bailey in develop- 
ing their process business and pro- 
moting gas analyzers, atomic and 
marine plants as an applications and 
staff engineer with the company. L. 
F. Richardson (photo) will assume 
duties as sales manager of district 
operations. A graduate of Iowa State 
College, Richardson also started with 
the company as a cadet engineer. He 
has worked with the company in the 
Chicago and St. Louis district offices. 
Later he was assigned to the Los 
Angeles office as resident engineer. 
In 1942 he became the district’s first 
manager. Richardson is a member of 
the Los Angeles Section. 


x * * 


Members of the St. Louis Section 
had until November Ist to congratu- 
late Dick Mays of Bailey Meter, on 
his appointment as manager of the 13 
man Bailey office in Chicago. Dick 
served in the Section as_ publicity 
chairman. 

2? 


New manager for the ElectroData 
Division of Burroughs Corp. is W. R. 
Stewart, a member of the Kansas 
City Section. As district manager, 
he will head up marketing operations 
in the Pacific Northwest. Stewart 
joined the company in 1956 as sales 
representative for the Seattle District. 





Dr. D. P. Eckman E. F. Schrimbor 


Case Hallikainen 
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Freeman Smith of the New Jersey 
Section has joined the staff of Crabbe 
& Stebbins Co. to cover industrial ac- 
counts in New Jersey. Crabbe & 
Stebbins Co. are sales representatives 
for Fisher Governor Co. Smith has 
been involved in_ instrumentation 
sales and specifications for more than 
20 years. 

7-2” 2 


Nathaniel Brewer, vice president of 
Fischer & Porter, has recently retired 
after 15 years in charge of engineer- 
ing and research, to establish a con- 
sulting engineering service. The new 
service will be known as Control In- 
struments Laboratory, Newton, Pa. 
While CIL will design control compon- 
ents, systems and process equipment 
on a custom basis for others, much of 
its efforts will be devoted to technical 
assistance for Fischer & Porter as its 
major client. Brewer is an active ISA 


man. 
7 ? @ 

By establishing one of their ex- 

perienced staff engineers, Charles 


Stukas in the Los Angeles Area, CDC 
Control Services has made an im- 
portant extension to their field force. 
Stukas will direct installations, opera- 
tor training and start-up. Stukas, a 
member of the Philadelphia Section, 
joined CDC five years ago after ex- 
tensive experience in control instru- 
mentation and aerodynamic test work. 


= & 


One of the well known figures in in- 
strumentation, especially on the West 
Coast, E. F. Serimbor (photo) has 
joined Hallikainen Instruments as vice 
president and sales manager. Scrim- 
bor is this year general chairman of 
the Northern California Section’s 
Manufacturers Night and Symposium. 
His previous positions have been 
with C. J. Tagliabue Manufacturing 
Co. and Herman E. Held. 


x *k* * 


Dr. Donald P. Eckman (photo) well 
known nationally for his work in in- 
strumentation, is on a year’s sabbati- 
cal from Case Institute. Currently, 
he is in Amsterdam, Holland working 
with Shell Research Laboratories in 
instrumentation research. On _ the 
itinerary for the year, Dr. Eckman 
has plans to visit other countries in 
Europe to observe what is happening 
in the industry over there. In particu- 
lar he will be attending important 
conferences in England and Germany. 
For those of Dr. Eckman’s friends 
who would like to write, he may be 
reached at Stolbergweg aan Zee, 
Nederland, Europe. 





Freeman Smith 
Crabbe & Stebbins 


Richard Lightston 
Robertshaw-Fulton 


Richard Lightstone (photo), fom, 
erly in charge of the Indianapoly 
office of Harry Wright, Jr. and & 
sociates, has been appointed sales ». 
gineer in the Instrument Divisig 
(formerly Fielden) of Robertshay. 
Fulton Controls Co. Lightstone jg; 
member of the New Jersey Section, 


s 2 @ 


Ralph W. Eberly (photo), anti 
time of his new appointment # 
manager of meter sales and engineer. 
ing, has been named manager @ 
Shutte & Koerting Co., Instrumat 
Division. As such he will be respon 
sible for engineering, production ani 
marketing of the company’s roe 
meters, flow indicators and other re 
lated products. Eberly, who is 4 
member of the Philadelphia Section, 
joined S & K 12 years ago as an @ 
gineer. He is a graduate of Drexd 
Institute. 


x *k * 


A new division to negotiate gover 
ment prime and subcontracts for m 
cleonics, electro-nucleonic, electro-me 
chanical and electronic instruments 
tion equipment, formed by Industrial 
Nucleonics Corp., will have John 0 
Tragard (photo) as its head. Jom, 
who is a member of the Columba 
Section, was wartime chairman of th 
Industrial Instrument Industry MW 
tional War Problems Committee. For 
a number of years he has been an a& 
tive participant in instrument and it 
dustry activities. 








John O. Tragard Ralph W. Eberly 
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INDUSTRY 


PERSONALITIES 








A lady takes the personality spot- 
light this month. Dorothy P. Vogel 
(photo), former head of production 
and planning, has been made plant 
manager of Colvin Laboratories, man- 
ufacturers and developers of electro- 
mechanical instrumentation. She has 
been with the company for 5 years. 


x «x * 


John J. Brennan is the new man- 
ager of the West Orange Plant 1 of 
Thomas A. Edison Industries’ Instru- 
ment Division, according to word re- 
ceived from William H. Balentine, 
division manager. Brennan was 
former assistant to the division man- 
ager and had been production man- 
ager for several years. 


ee @ 


Assuming new duties January l, 
1958 as executive vice president of 
Wallace & Tiernan, Inc., will be 
Robert T. Browning (photo). Brown- 
ing has been with the company since 
1930. He has held many responsible 
positions in the company. For the 
past 4 years he has been a vice presi- 
dent directing sales for the company’s 
3 chemical divisions and the sales and 
engineering activities of the 5 equip- 
ment divisions and subsidiaries. He is 
a graduate of the University of Vir- 
ginia. 

x * * 

A new Arkansas company, Electro 
Precision Corp., specializing in de- 
velopment and manufacture of indus- 
trial process control systems, has as 
its president John Hosemann (photo). 
Hosemann, a well known figure in con- 
trol systems engineering circles, 
comes to Electro Precision from the 
Control System Division of G.E.’s Air- 
craft Gas Turbine Division, where he 
was manager of marketing and later 
responsible for development and man- 
ufacture of jet-engine variable-area 
inlet-duct controls. The former direc- 
tor of research for Minneapolis- 
Honeywell, Dr. Waldo Kliever, is serv- 
ing on the board of directors. 





Dorothy Vogel 
Colvin Labs B.- 


William Kerr 
L-H 


Prominent in production and in- 
strument sales, William A. Kerr (pho- 
to) will take on new duties as general 
sales manager of Baldwin-Lima-Ham- 
ilton’s Electronics and Instrumenta- 
tion Division. In his new post, he will 
head up sales of the division’s 3 prod- 
uct groups—gages and systems, test- 


ing machines and special products. 
Kerr has a _ wide background in 
scientific, process, quality control, 


optical, electronic and nuclear instru- 
mentation. 


2.2 


Word has reached us that Raymond 
Schiff, formerly of Beckman Instru- 
ments, will join the Yellow Springs 
Instrument Co. as sales manager. At 
Beckman he was product line super- 
visor for electro-chemical instruments. 
At Yellow Springs Co. he will be re- 
sponsible for sale of thermistor based 
temperature measuring and controll- 
ing devices and psycho-physiological 
instrumentation. 


= & © 


To advance the research efforts of 
its Government and Industrial Di- 
vision, Philco Corp. has appointed 
F. J. Bingley (photo), new manager of 
the company’s audio-visual data sys- 
tems research phase. Bingley has 
been with Philco since 1931. Bingley 
is well known internationally for his 
work in this field. 
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Bud Hayhurst 


Non-Linear 


John Moffatt, Jr. 
CEC 


Consolidated Electrodynamics has a 
new director of quality control for its 
Central Manufacturing Division in the 
person of John P. Moffatt, Jr. (photo). 
Moffatt succeeds A. P. Stuhrman as 
the division’s manager. A graduate 
of Cal Tech with a BS in mechanical 
engineering and a Masters from Stan- 
ford in business administration, Mof- 
fatt has been with CEC since 1952. 


x « * 


According to word just received 
from the office of Andrew F. Kay, 
president of Non-Linear Systems, 
Bud Hayhurst (photo) has been made 
staff assistant to the president. 
Hayhurst, who assumes his position 
immediately, has been assistant to the 
president of Daystrom Pacific Corp. 
and has held positions with J. B. Rea 
Co., Hughes Aircraft, and Boeing Air- 
craft. 


e 2 & 


Chester A. Grondzik has been ap- 
pointed manager of the newly formed 
Systems Automation Group according 
to word from officials of Van Norman 
Industries. The new organization, 
working as part of H. W. Butterworth 
& Sons Co., will have its headquarters 
in Washington, D. C. Grondzik brings 
many years of experience in systems 
automation and allied fields to his new 
post. He has specialized in such fields 
as digital computers, guided missile 
automation ground systems, computer 
components concept development, elec- 
tro-mechanical handling and proces- 
sing systems. 





* 





* 





7 


In a realignment of sales responsi- 
bilities in P. R. Mallory & Co., Inc., 
T. M. Fitzgerald (photo) has been 
named general sales manager of the 
Mallory Electronics division. He will 
be assisted by B. W. Chandler, East- 
ern sales manager and R. H. Andrew, 
Central Regional sales manager. 
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Small Business Reports 
Turnover to Automation 


Recent years have seen great 
pregress in most manufacturing in- 
dustries toward conversion to auto- 
matic methods. Surprisingly enough, 
much of this progress has taken place 
in small and medium-sized plants. 
Although many people in industry still 
look on automation as restricted most- 
ly to large-plant operation, experience 
has actually shown that automation is 
frequently more adaptable in smaller 
establishments. It is easier, for in- 
stance, to automate production of a 
fuel pump than an entire automobile. 

Much of the transformation in small 
and medium-sized plants is being ac- 
complished gradually, without large 
capital outlays or abrupt changes in 
operating facilities. A typical case is 
that of Alloy Manufacturing Co., 
manufacturers of automotive and 
other small component parts. S. E. 
Rusinoff of Illinois Institute of Tech- 
nology, well known in industry and 
education for his work in automatic 
manufacturing processes, has _ ob- 
served the number of semi-automatic 
and automatic devices which have 
been successfully introduced in the 
Alloy plant for a period of time. 
Through his experiences with the 
problem of automation as a consultant 
to plants of all sizes, he is convinced 
that most small and medium sized 
plants can realize impressive produc- 
tivity gains by gradual conversion to 
automation. Such gains can usually 
be made without large capital drains 
and with few changes in labor re- 
quirements. 


"Herd" from Russians 


A reliable Kremlin source informs 
us that the Russians are planning to 
launch 10 satellites this month, each 
with a cow in it. It will be the first 
heard shot ’round the world. 


596 

















as 80%. 


This first complete system covering automation for 
banks of all sizes, presents very little in the way of 
problems for the gentleman operating it. 
tem, built around existing equipment, will allow 
banks to go through progressive stages of automa. 
tion as their requirements increase. 
the system is National Cash Register’s fully auto- 
”" which will reduce the number 
of man hours spent in posting accounts by as much 
Stanley C. Allyn, chairman of NCR, states 
that other parts of the system will be available—in 
stages—beginning next year and continuing through 
1960. “Of primary concern to any banker,” he says, 
“is the fear of obsolescence. 
bank program is established on the basis of augment. 
ing—not obsoleting—existing units.” 


mated “Post-Tronic, 


a, 


The sys- 


The nucleus of 


Because of this, NCR’s 








Beckman Profits Fall—Sales Climb 


Extraordinary research and devel- 
opment costs and losses in Govern- 
ment contracts have been blamed for 
the drop in net income for Beckman 
Instruments in the 1957 fiscal year 
just ending. Sales actually rose, how- 
ever. 

Figures show that Beckman suf- 
fered a net loss of $561,319 this year, 
although sales climed to more than 
$38 million. It is interesting to note 
that research and development costs 
were up $2.2 million over last year. 


Big Sputniks From Little 
Test Tubes Grow 


A. G. Dixon, chairman of SAMA 
Laboratory Apparatus Section and a 
scientific instrument executive, called 
additional attention to the increasing- 
ly apparent deficit of fundamental re- 
search in the US today. He summed 


up his feelings in the statement, 
“Sputniks from little test tubes 
grow.” 


In pointing out the real need for 
basic research, he said that basic re- 
search may be likened to a well of 
truth to be drawn upon when the 
need arises, “and our well is a bit 
lower than the Russian’s right now.” 


A Trend to Watch 


Watch for Latin American coun- 
tries, especially Brazil and Argentina, 
to increase demands for US made in- 
dustrial instruments. Reports show 
that with a decided turn toward ur- 
banization, local industry, both process 
and automotive have taken a sweep 
upward. While this is the case, the 
instrument know-how is still in the 
USA and Latin American  indus- 
trialists are showing a_ tendency 
toward automation. For this reason, 
US made instrumentation for the 
growing industries will be in demand. 


Response Speeds 100 Times 
Faster Reported 


At a recent cryogenics (science of 
refrigeration) conference held at th 
University of Wisconsin, the ey 
staid gathering almost dropped it 
teeth when an IBM scientist blandy 
announced a possible revolution (n 
pun intended) in maximum compute 
response speeds. 


If a new trapped-fiux supercondue 
tivity memory cell, being  exper- 
mented with, can be made to work in 
computers, it will mean_ response 
speeds 100 times faster than the fast- 
est computer now available. 


Though still in the very early stage 
of experimentation, the results ar 
promising. Possibilities for low-tem 
perature circuitry for computers ar 
many faceted. Optimism runs high. 


Airborne Secretaries Go 
Where Man Cannot Travel 


Where man cannot travel, tiny inc 
long recording heads are pinch hitting 
for him by helping to write the early 
history of upper air. With thes 
small gadgets taking shorthand notes, 
man will be able to make those jour 
neys and even “shoot the moon” be 
cause he will know. 


The multi-track magnetic record 
ing-reproducing head, whose name is 
bigger than it is, when launched it 
missiles, takes notes which revedl 
temperatures, speeds, vibrations, 
a dozen other unknowns. It will make 
up to 20 separate records on a single 
one-inch head. 


This competent airborne secretaty, 
shielded against electromagnet 
fields, was developed by the Davie 
Laboratories Division of Minneapolit 
Honeywell from a new metal 
Allegheny Ludlum Steel. 
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GET IN THE SWIM 


Join the growing number of companies exhibiting at the 


13th ANNUAL ISA INSTRUMENT AUTOMATION 


CONFERENCE and EXHIBIT 
Philadelphia, September 15-19, 1958 


They Know — from experience and reputation this is The Industry Show for the 
instrument and control market — electronic, electrical, pneumatic, hydraulic, 
optical, chemical, mechanical — products and components. 


They Know — top quality buying influences consider the Annual ISA Exhibit to be 
the Best event of its kind in the world. 


They Know — this oldest and largest exhibit in the instrument industry offers at- 
tendees a full technical program — clinics, workshops, technical papers, symposia 
— to cover all significant areas of this rapidly expanding field. 


For information on technical program, contact: 


William H. Kushnick, Exec. Secy. 
Instrument Society of America 
313 Sixth Avenue 

Pittsburgh, Pennsylvania 


For exhibit reservations, contact: 


Fred J. Tabery, Exhibit Manager 
Instrument Society of America 
3443 So. Hill Street 

Los Angeles 7, Calif. 
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TECHNICAL 
WRITER 
WANTED 


Here is a challenging opportun- 
ity for a young engineer with 
enthusiasm for writing and a 
desire to broaden his experience 
in the instrument and automa- 
tion field. Even though your 
past experience has been main- 
ly concerned with engineering 
activities and not primarily 
writing. you may find this op- 
portunity well worth investigat- 
ing. This position provides 
contacts with leading authori- 
ties in the field of instrumenta- 
tion and automatic control. 


A leading technical monthly 
magazine in the instrument and 
automation field wants an engi- 
neer between 25 and 35 years of 
age to assist in selecting and 
writing of editorial material. 
He should have experience in 
the electronic instrument field 
including knowledge of servo 
and control elements: He should 
be able to write for publication 
and have some technical writing 
experience. 


Duties include developing, se- 
lecting, writing and editing of 
feature articles; also evaluating 
and writing material for depart- 
ments such as new products, 
literature, and news items. Op- 
portunties will be available for 
travel on editorial assignments 
and to technical meetings. 


If you feel qualified and are in- 
terested please send complete 
details of your education and 
experience, and salary require- 
ments to 


Editor, ISA Journal 
313 Sixth Ave. 
Pittsburgh 22, Pa. 
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Measurement and Control in Chemical 
Technology (in German) edited by J. 
Hengstenberg, B. Sturm and O. Wink- 
ler, published 1957 by Springer Verlag 
Berlin, Gottingen, Heidelberg. 1261 
pages. 


Review by M.G. Jacobson 
Consulting Physicist 
Mine Safety Appliances Company 


In the introductory remarks by the 
editors, it is emphasized that this 
book is destined primarily not for the 
developer or maker but for the user of 
measuring and control devices, and, 
therefore, it was considered especially 
important to have the various chap- 
ters contributed by physicists and en- 
gineers, who have acquired experience 
of their own in the chemical industry. 
The list of the 31 contributors to this 
monumental volume reads like a 
“Who is Who” in Chemical and In- 
strument Engineering in Germany. 
In view of these two facts, it might be 
expected that in this new book—in 
distinction from existing handbooks— 
the relative merits and shortcomings 
of the devices for different chemical 
industries and applications would be 
thoroughly discussed on the basis of 
actual experience as well as theoreti- 
cally. This has been carried out satis- 
factorily in the first chapter devoted 
to temperature, written by O. Winkler, 
and to some extent in a few others. 
But as a general rule and in marked 
contrast to the traditional German 
thoroughness prevailing in this book 
in the description of basic methods, 
instruments and accessories, the eval- 
uation for the benefit of the user is 
definitely insufficient. 

The American reader will be pleas- 
antly surprised to find in most chap- 
ters descriptions of products not only 
of German make, but also of Ameri- 
can, British, and even French manu- 
facturers. On the other hand, many 
American readers will be disappointed 
not to find in this book anything at 
all on Mass Spectrography, Chromatog- 
raphy, and Radioactive Tracer Meth- 
ods, which already are used for a 
number of years in chemical plants as 
well as in laboratories of the U.S.A. 
Perhaps, in future editions the de- 
scription of some of the older methods 
—now seldom used in industry—as 
e.g. in some of the measurements of 
pressure and flow—could be substan- 
tially abbreviated to make room for 
the newer methods. 

The book also is favorably distin- 
guished from other reference books by 
having devoted large special chapters 
to recording and control devices; in 
these a thorough and detailed treat- 
ment—to a great extent independent 
of respective sales literature—is given 
of nearly all such devices manu- 


factured anywhere in the world. They 
also is a chapter on Methods and Reg. 
ulations for Explosion-Proofing. 

While the book was in the first Plage 
not written for researchers and & 
signers of instrumentation, its ; 
oughness of description and bibliogg. 
phy will make it valuable for thy 
class of readers, as well as for the ap 
plication engineer. 


Project Engineering of Process Plants, 
by Howard F. Rase and M. H. Barrog, 
John Wiley and Sons, Inc., New York 
1957. Bound 6x9”, 692 pages, $14.25 


Review by L. N. Johanson 
Chemical Engineering Department 
University of Washington 
Seattle, Washington 


Professor Rase of the University of 
Texas and Mr. Barrow of the Foste 
Wheeler Corporation have combined 
their talents in a successful undertak 
ing of a rather ambitious project 
Proper supervision of a process plant 
from conception to startup requires a 
versatile exercise of engineering e& 
perience in a number of fields. This 
book attempts to provide the necessary 
guidance for the project engineer ip 
such varied fields as plant location, 
project scheduling, legal and office 
procedures, vessel design, instrumenta 
tion, and construction methods. It is 
intended mainly for the aspiring 
project engineer with the proper train 
ing (usually in chemical or mechanical 
engineering), but lacking experience 
in this field. The book should well 
serve the needs of this rather limited 
market. It should also be a useful 
reference in the technical library of 
the engineering and construction firm, 
the processing plant, and the research 
laboratory. Those in the _ teaching 
profession who have desired a book 
with a broader scope than that of plant 
design only, will find the book is too 
long and too detailed for use in its en 
tirety for the usual projects or design 
course. Fortunately chapters may be 
selected almost at random for such 
use with little impairment of under 
standing, though the cost may still be 
a deterrent. 


The book is carefully written and 
proofread, on good quality paper. 
Numerous drawings, photographs, and 
tables increase readability. References 
appear reasonably complete through 
the year 1954, although the omission of 
reference to the valuable A.I.ChE. 
Equipment Testing Procedures is 
noted. The book is a “first” in the 
field of project engineering, and when 
the breadth of the subject is com 





sidered, the authors have done a very 
commendable job. 
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in oscillographic recording 
FROM 
Plants, CIRCUIT DESIGN AND TYPICAL USES eet so aga —_ 7." the net — to the Pre- 
amplifier is zero. 1e Zero Suppression feature permits 
Tal OF THE “150” CARRIER PREAMPLIFIER bucking out a large static load so that a small part of the 
4.25 load can be expanded over the full recording chart. The 
; One of the most frequently used plug-in front ends for Gage Factor control allows the Sere cuppresien sange te be 
Sanborn 150 Series oscillographic recording systems is the made equivalent to some convenient transducer load, or the 
mn Model 150-1100 Carrier Preamplifier, since with it a “150” full load rating of the transducer, and also causes the cali- 
system can record such variables as force, temperature, bration signal to represent 2% of that load.) ‘Transducer 
= strain, pressure, displacement, velocity, flow, acceleration — output is fed to the transformer through the Gage Factor 
; . - any wtdichin, with yore ho potentiometer, across which the Balancing-( calibration-Zero 
expressed as a suitable input Suppression circuits develop a voltage effectively in series 
signal by a transducer. The “1100 with the transducer output. The mixer receives a suppressed 
ity of Carrier” will operate with a carrier AM signal and re-inserts a carrier component, to 
‘onter variety of different. transducers make its output a conventional AM signal whose modulation 
bined and bridge circuits, which will be represents the transducer load. The modulation signal 
mentioned later on. (whose amplitude and polarity represent magnitude and 
rtak In the block diagram (Fig. 1) direction of transducer output) is recovered by the demodu- 
Oject, — 8. "’* lator and fed to the output amplifier, which in turn excites 
plant on — ONGE FACTOR commas the Driver Amplifier and recording galvanometer of a 
res @ ATTEN “150” system. 
; && TO Onwvew amp Transducers which may be used with the Carrier Pre- 
This amplifier include strain gage half-bridges or full-bridges, 
sary apush-pulloscillator commercial resistance or reactance bridges, differential 
r ip sae provides an excitation transformers and resistance thermometer bridges. The trans- 
ion, voltage of about 5 v. ducer chosen should provide at least 18.0 microvolts per volt 
fice to the transducer at a of excitation at the minimum load to be recorded, for a one 
standard frequency of cm. deflection; impedance should be 100 to 1000 ohms. With 
nte 2,400 cycles or optional strain gages, normal operation provides sensitivities of 50, 
t is frequencies of 600 and 20 or 10 micro-inches per inch for each cm. on the recording, 
ring i 1,200 cycles, using depending on the number of active gages. With resistance 
ain- fe plug-in components. thermometers, if 1°C. or 2°F. per cm. stylus deflection is 
ical iy This excitation voltage also feeds the Balancing, Calibration suflicient sensitivity, the user can construct his own resist- 
nce and Zero Suppression circuits. (The Balancing controls allow ance thermometer by including a 3 ohm coil of copper wire 
rell iq correction of resistive and reactive signal leakage from the in one arm of an equal arm 100 ohm bridge 
ted 
ful Helpful in formation about the use of transducers with the 150-1100 Preamplifier is contained in the following 
Sanborn RIGHT ANGLE articles (reprints on request): Coupling Differential Transformers, Aug. and 
of Vor. 1956; Filter Networks for use with Force Dvnomometers, Nov. 1956; Calibration with 1-, 2- or 4-arm 
m, Strain Gage Bridges, Aug. 1955; Theoretical and Actual Applications of Bridge Circuits, May and Aug. 1954. 
ch Se 
ok ’ : iS pe 
nt ‘pies “e 
rm ‘Wing flutter recording to infrared research . . . 
. . ye a iy 
: with the versatile ‘1100 Carrier 
De 
h Today, Carrier Preamp-equipped Sanborn “1 50” systems are being used for 
r- frequency response tests of process control system components; to record 
e shaft deflections of fiuid mixing equipment; in infrared research . . . vehicular 
traffic studies . . . submarine hull vibration measurements. Applications are 
limited only by the transducers available. 
i These are applications of only one “150” front-end; eleven more inter- 
: : changeable, plug-in Preamplifiers increase the scope of Sanborn 
d oscillographic recording systems to meet an almost infinite variety of 
; research, production and field testing requirements. All Sanborn “1 50" 
direct writing systems record inkless traces in true rectangular coordi- 
nates; all provide 1% linearity; Basic Assemblies — equipped with your 
choice of Preamps — are available from one- to eight-channels, 
packaged in vertical cabinets, portable cases, or specially modi- R 
fied housings. : 
Technical data and help with your SANBORN COMPANY 
oscillographic recording problem ore INDUSTRIAL DIVISION 
always available from Sanborn. 
175 Wyman St., Waltham 54, Mass. 
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Cc MAR 





The C-Mar Tapor-Flo meter marks a new and significant 
advance in precision flow measurement . . . especially at low 
flow rates. It is an area-type flow meter whose outstanding 
performance characteristics are the result of modern pro- 
duction techniques. 


Ultrasonic impact grinding shapes the flow orifice with 
exact reproducibility in glass or metal—permitting high 
guaranteed accuracies. 


Precision bore tubing and close tolerances on the float 
(+0.003 in.) minimize friction. 


The C-Mar Corporation now offers a number of practical 
meter designs for specific applications in research labora- 
tories, pilot plants, industrial processes, and as components 
of original equipment. It will pay you to investigate the 
potential advantages of these new meters for your flow 
measuring problems. Write for literature today. 


CeMAR Corporation 


TAPOR-FLO INSTRUMENTATION 
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TAPOR-FLO METERS OFFER YOU THESE BENEFI 


1. Accurate Measurement of Low Flows: Typical minim 
range: 0.013 to 0.13 gpm of water with excellent 
ability even at lower end of evenly-graduated sca 


. High Stability of Float Position: Float lines out quickly 
with minimum cycling. Holds position with high stability 
in the face of fluctuating line pressure. 


Linear Response to Flows: Inherent linear response ¢ 
float provides linear output signal in transmitter mode 
Ideally suited for use in ratio-flow control and dat 
handling. 


. Capacity Easily Changed Over Wide Limits: Floats o 
different weights are easily changed in less than a minute, 
Maximum range can be up to six times minimum ram 


. Simplified Installation and Maintenance: Tapor-Fi@ 
design minimizes problems of installing and maintaining 
C-Mar meters. 


35 Euclid Ave., Manasquan, N. J.* Phone: CAstle 3-051 5 


*U. S. AND FOREIGN PATENTS PEN 
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For laboratory applications, this glass 
model is a highly versatile flow indi- 
cator. Can be easily installed and 
maintained by inexperienced techni- 
cians. For pressures up to 80 psi and 
temperatures up to 150 F. 


MB Series . . . Write for Bulletin 1010 


For “in-line” installations, this rugged 
design has a heavy-duty glass jacket 
with metal body. Can handle pres- 
sures to 250 psi and temperatures to 
150 F. Also available as flow trans- 
mitter for use with remote electronic 
recorder or recorder-controller. 


MH Series . . . Write for Bulletin 2010 


For pressures to 15,000 psi and 100 F 
maximum, this Type 316 stainless steel 
transmitter permits accurate measure- 
ment and control of smaller flow rates 
at high pressures. Used in combina- 
tion with electronic recorder or 


recorder-controller. 


DC-3 Series ... Write for Bulletin 3010 
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New Subminiature Thermostat 


New model WP thermostat, fea- 
turing a 3/16” diameter and 
0.690” body length, incorporates 
the same bimetal-actuated con- 
tact, extreme simplicity, reliabil- 
ity, accurate temperature control, 
fast thermal sensing, and long 
contact-life as manufacturer’s 
other models. Rated at % ampere 
for 6-28 volt a-c or d-c and 115 
volt a-c circuits. Weight is 0.06 
pounds. Chatham Controls Corp., 
Chatham, N. J. 


Circle 1P on Readers’ Service Card 


Vacuum-Tube Voltmeter Kit 


For radio and TV servicing, hi- 
fi custom building and service, 
electronic hobbies, etc. this new 
kit offers 7 d-c and rms a-c 
ranges up to 1,500 volts; 7 peak- 
to-peak voltage ranges up to 
4,000 volts; 7 ohmmeter ranges 
up to 1,000 megohms and a spe- 
cial 5” Acrylic cased Pace meter. 
Accessories: RF crystal probe 
and high voltage probe. Pre- 
cision Apparatus Co., Glendale, 
Long Island, New York. 

Circle 2P on Readers’ Service Card 


New Temperature Controller 


To control temperatures of 
liquids, gases or solids, reliably 
sensitive operating differentials as 
close as + %4° F from subzero 
to 1800° F are obtained with this 
new controller. Using the prin- 
ciple of differential expansion of 
metals, the outer stainless tube 
has a higher coefficient of linear 
expansion than the inner tube. 
Installation is simply. 
Burling Instrument Co., Chatham, 
New Jersey. 

Circle 3P on Readers’ Service Card 
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Pressure and LL Transmitter 


Here is a new pneumatic pres- 
sure and liquid-level transmitter, 
Model P, which measures pres- 
sures up to 250 psi or ranges 
from as low as 0 to 100” of water. 
Using the force-balance princi- 
ple, it transmits a linear 3-15 psi 
air signal to a recorder, indicat- 
ing gage or manometer. Is suit- 
able for viscous fluids or mate- 
rials which solidify. Only cor- 
rosion-resistant diaphragm is wet- 
ted. Conoflow Corp., Philadel- 
phia, Pennsylvania. 
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Ultra-Miniature Push Switch 


This newest Grayhill pushbut- 
ton switch, series 39-1, is the 
smallest of them all. Represent- 
ing the ultimate in switch design 
for miniaturization, the model 
shown is single pole single throw, 
has momentary contact and is nor- 
mally open. Designed for 1/16” 
panels and requiring a 3/16” 
hole for mounting, it is .250” in 
diameter and has an _ overall 
length of 615”. Grayhill, Inc., 
La Grange, Illinois. 

Circle 5P on Readers’ Service Card 


d-c Permanent-magnet Motors 


A new line of miniature per- 
manent - magnet motors, only 
slightly over 1” in diameter, fea- 
tures a rotatable brush holder 
adjustable to best commutation 
and power output. Built to last, 
the motors use Formvar wiring 
with Mylar insulation, and the 
motor shafts are stainless steel. 
Motors are designed for opera- 
tion from 6.12 and 27.5 volts. 
Servo-Tek Co., Inc., 1086 Goffle 
Rd., Hawthorne, N. J. 


Circle 6P on Readers’ Service Card 


Custody Transfer Thermometer 


Recording oil temperature in 
automatic custody transfer oper- 
ations on a circular chart gives 
minute - by- minute temperature 
changes in the crude oil at the 
time of delivery to the pipeline, 
eliminating costly and inaccurate 
manual spot readings. Weather- 
proof with a cast aluminum case, 
this new temperature recorder is 
available in 24 hour, 48 hour and 
7 day chart movements, either 
spring driven or electric. Partlow 
Corp., New Hartford, N. Y. 
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New Cathode-Ray Recorder 


Looking for an instrument for 
high speed recording of short- 
term dynamic phenomena found 
in ballistic and related investiga- 
tions? The new dynamic tem- 
perature and_ strain recorder 
shown here features 12 channels 
of simultaneous data and a cali- 
brated linear time base and zero 
time on a 10” wide by 31%” 
long recorder. Allegheny Instru- 
ment Co., Inc., Cumberland, 
Maryland. 
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Varian Strip Chart Recorders 


POTENTIOMETER PERFORMANCE™ AT MODERATE COST 


Varian G-10 — Portable for laboratory or bench Varian G-11A — For panel, rack or portable use; 
use where chart accessibility is of prime importance. designed for OEM, lab or field for long-term monitor- 


Base price $340. ing. Base price $450. 


The servo-balance potentiometer method has long been VARIAN SPECIFICATIONS: 
used in expensive recorders to achieve superior stability, 
sensitivity, ruggedness and high input impedance. Use of 
servo balancing systems assures full realization of these 


® Spans as low as 10 mv 
© Limit of error 1% 


inherent advantages by providing ample power inde- ® Maximum source resistance 50K ohms or higher 


pendent of the source being measured. Now Varian of- a Balancing times: 1 second or 2.5 seconds 
fers you recorders of moderate cost using this time-proven on G-10; 1 second on G-11 


principle. 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 


Varian recorders are sold and serviced Vv AN R IA N associates 


throughout the free world by SS Sis SS SSS SSS St 
representatives in principal cities. INSTRUMENT: DIVISION 


PALO ALTO 24 CALIFORNIA 


Varian Associates manufactures Klystrons, Traveling Wave Tubes, Backward Wave Oscillators, Linear Accelerators, Microwave System Components, 
ders and offers research and development services. 


R. F. . 
Pectrometers, Magnets, Magnetometers, Stalos, Power Amplifiers and Graphic Recor 
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New Ultra-Reliable Potentiometers 





vibration at 30 G’s, and speeds from 1,000 to 3,425 rpm. 





> new products 





Meet OSCAR 


OSCAR is an oscillograph rec- 
ord reader. It operates on a 
radically new principle using 
Mylar crosslines as the X-Y read- 
ing references, and is used for the 
reduction of both frame-by-frame 
film and multiple trace oscillo- 
graph records. Output range is 
10,000 counts in both X and Y. 
A plugboard programer makes 
this unit compatible with all ex- 
isting digital computers. Benson- 
Lehner Corp., 11930 Olympic 
Blvd., Los Angeles 64, Calif. 
Circle 9P on Readers’ Service Card 


Well suited to airborne 
systems where difficult en- 
vironmentals are a problem 
and great accuracy is re- 
quired is this potenti- 
ometer. Because of its long 
service life without loss of 
precision, it note- 
worthy service in surface 
installations. Performance- 
wise the new series 1000 
potentiometer has: 5,000,- 
000 cycle life, 2,000 cycle 


Chicago 


gives 


Aerial Industries, Inc., Electronic Division, Franklin Park, Ill. 
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Ask for Bulletin No. 856 —“How to Make Plant Surveys” 


Product Representatives in Most Principal Cities 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 


DEPT. H2, P. O. BOX 596, INDIANAPOLIS 6, INDIANA 
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STARTING 


New Precision Interval Timers 

Using the basic con- 
struction of a _ repeat 
timer, a _ novel 
system has 


cycle 
switching 
been included in_ this 
precision interval timer 
which allows accuracies 
of 1% or better over long 
intervals. It is 
chrono- 


range 
available with 
metrically governed d-c 
motors or with synchron- 
ous a-c motors. Range 
is adjustable in excess of 30 to 1. The instrument has been § 
signed for panel mounting and is hermetically sealed. Auyilgn 
circuit closure for reference or power use at conclusion of the 
timing program can also be supplied. A. W. Haydon Co., Way. 
bury, Connecticut. 
Circle 11P on Readers’ Service Card 

New Miniature Connectors 

Named “minnik”, 
these electrical connec- 
tors are the first min- 
iatures fully conform- 
ing to the “E” per- 
formance standards of 
MIL-C-5015C. They are 
also available in _pot- 
ting, cable clamp and 
jacketed - cable types. 
Temperature limits are 





67°F to + 257°F. 
Features: spring load- 


ed coupling ring, stainless steel bayonet slots, hooded female om 
tacts, and unitized rear grommet seal. Amphenol Electronig 


Corp., Chicago, Illinois. 
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CALIBRATOR 








T ME 





Measures and checks frequency of signal 
generators, transmitters, receivers, ¢tc., where 
high degree of accuracy is essential. 


hn 


Frequency Range 


Model 111—250 Ke to 1000 Mc 
Model 111-B—100 Ke to 1000 Mc 


Frequency Accuracy + 0.002% 
Write for Bulletin 





MEASUREMENTS CORPORATIO! 


BOONTON * NEW JERSEY 
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Portable Pipe-Thickness Gage 


Here is a_ portable 
pipe-wall thickness gage 
that permits quick, 


easy, nondestructive 
measurements. Com- 
pletely transistorized 


and lightweight (7% 
pounds), it measures 
absolute thickness di- 
rectly on pipes from 2 
to 8” nominal diam- 
eter, independent of 
pipe diameter. Since 
the principle of radiation absorption is used, nonferrous o1 plastic 
piping in the sizes specified can be measured. Industrial 
Nucleonics Corp., Columbus, Ohio. 
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perated Test Oscillator 


‘f — Featuring all-transis- 


Battery-O 









tor circuitry, printed 
wiring and _ self-con 
tained power supply. 
this portable test os 
cillator will hold out- 
puts within + 2% as 
frequency is changed 
from 15 eps to 150 ke. 
It is continuously var- 
iable over a frequency 
range of 15 cycles to 
150 ke. No warm-up 
period is required be- 
cause of the transistors. Weight is only 612 pounds. Consolidated 
Electrodynamics Corp., Pasadena, Calif. 
Circle 14P on Readers’ Service Card 


Rack-Mounting Time-Mark Generator 

Type RM181 time-mark indicator generates 5 time markers 
1, 10, 100, 1000 and 10,000 usec, and a 10 Me sine wave. Output 
amplitude is about 2 v. All 6 outputs come to a common 


coaxial connector with a selector switch, and 5 time markers are 
available at front-panel binding posts. Frequency is about 0.03% 
and short-time stability about 0.005% per hour. Tektronix. Inc., 
Portland 7, Oregon. 
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Continuous Integrator 


Those involved in chemical 
and refining operations will 
want to know more about this 
new continuous integrator that, 
over a period of time, totalizes 
rapidly changing process var- 
iables convertible into an elec- 
trical signal. Its principal use 
in chemical and refining opera- 
tions is to measure total power 
consumed in the electro-deposi- 
tion of metals; in chromato- 
graphy it measures the relative 
quantity of component parts in 
gas mixtures. The instrument 
can be added to a recorder re- 
gardless of its control features 
and reads out integration on a 6-digit counter and on a chart 
record, Accuracy is + 0.5%. Brown Instruments Division, Min- 
neapolis-Honeywell, Philadelphia, Pennsylvania. 
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THE EASY WAY 


to get fast service on 





just contact your 
nearest direct 
HSB representative 





LOS ANGELES, 





ATLANTA, GA. 
G. W. Smith CALIF. 
394 Williams St., N.W. £. D. Maltby Co. 
1940 S. Figueroa St. 
CHICAGO, ILL. 
V. R. Clark MINNEAPOLIS, 
605 W. Washington MINN. 
Boulevard F. M. Giefer & Co. 
CUIVELAND, 0. ° nee 
itis pareg ccs. N.J. 
Stockbri : .N. Tyo 
she eerie Oe. 1040 Grand 
DALLAS, TEX SAN FRANCISCO, 
: . CALIF. 
Charles R. Anderson 
a» George M. Philpott Co. 
.o' 5834 Waggoner Dr 1066 - 
DETROIT, MICH. 


SEATTLE, WASH. 


W. S. Turner 
446 New Center Bidg. ee Engr.& ae 
HARTFORD, AN 
.o} CONN. a K . 
5. T. Kelley aye 
HARTFORD BALL Drawer Q, Station A Orpheum Biaip 
CANADA 
aaa KANSAS CITY, —sontreal 3, Canad 
Aluminum MO. Lyman Tube & Beart 
Brass T. R. White Limited 
Senate 1919 Baltimore Ave. 920 Ste. Sophie Lane 


Carbon Steel 
Chrome Alloy 
Stainless 
Glass 


Hollow ' ; g 


K-Monel 
Nylon PRECISION BALLS @ BEARINGS 
Tool Steel 


Special Materials 


Write for new technical guide to selection of balls. 









Hartford Steel Ball Co., Inc., 72 Jefferson Ave., West Hartford 6, Conn. 
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| Candid Decade Scaler 

A basic decade scaler 

ae for precision counting 
+ 

Now you can read shaft positions and registering of elec- 

trical impulses has wide 

| application in labora- 





to one second of arc...directly...with tories, and is a high 
| quality scaler for the 
bad nuclear fields. Scaler 


Gurley’s new is equipped to work 

with all basic nuclear 
Coincidence detectors — proportion- 
al scintillation, neutron 
instruments, etc.—with 
variable high-voltage power supply for operating the detector 
Counting periods can be controlled to an accuracy of 0.2 seconds 
in 55 minutes. Nuclear Measurements Corp., Indianapolis, Ind, 
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Precision Pressure Transducers 
Series 6000 pressure 
transducers provide an 





A bulletin 


: : electrical voltage as a 
illustrating 


function of applied 





the how and pressure with an ac- 
why of UNISEC curacy previously unat- 
is yours for tainable. Output signal 
the asking. varies linearly or non- 
Ww. & L. &. GURLEY linearly with pressure 
526 Fulton Street over ranges of 0-5 to 


0-5000 psi. High-level 
voltage output signals 
do not require further amplification for use in control circuits, 
indicating instruments or telemetry. Computer Instruments Corp, 
Hempsted, L. L., N. Y. Circle 18P on Readers’ Service Card 


TROY, NEW YORK 








High Speed Sequential Operations Recorder 

New Millisecond Operations 
Recorders are designed for use 
in electrical power generating sta- 


Circle 90A on Readers’ Service Card 


tions and unattended sub-stations. 
The “MOR” system automatical- 
ly records all equipment opera- 
tions sequentially on printed dig- 
ital tape (log sheet). Useful in 
evaluating normal operations, it 
is invaluable in analysis of upset 
conditions. Time differences of 
10 milliseconds between events 
are easily distinguishable. MOR 
operates from regular station 
trouble contacts. Fischer & Por- 
ter Co., Hatboro, Pa. 
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New Portable Potentiometer 

Featuring interchangeable 
scales and automatic com- 
pensation, this new type por- 
table potentiometer permits 
measurements of a_ wider 
voltage and temperature 
range than possible before 
with any one instrument. 
The instrument makes high- 








ly accurate temperature 





Cambridge Surface Pyrometers are light 
weight, portable instruments—accurate but rugged 
—for measuring temperature of mold cavities and 


measurements from ——200°F 
up to + 600°F Ordinary 





flat surfaces, still or moving rolls, and within-the- thermocouples are used. 
mass temperature of materials in a plastic or semi- Equipment includes 4 al- 
plastic state. Write for Bulletin 194-SA; 33 illus uminum dise scales 3 for 
trations, many applications. temperatures and one for millivolts. Temperatures or millivolts 


CAMBRIDGE INSTRUMENT CO., INC are read directly from the scale without charts, graphs or com 
3811 Grand Central Terminal, New York 17 ; version tables. Technique Associates, Inc., Indianapolis, Ind. 
. Circle 20P on R ’ Service Card 
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NLS digital instruments 





on are copied 


but never equalled 
for dependability, accuracy 
and application to 

= high-precision 


measurement systems 


ey Ce eee z F, : See ee eee 
ee , oo Jee « ea 


‘ NLS production line testing + receiving 
instruments are 
used throughout 

the world in= 


inspection - laboratory instrument 





calibration - automatic data logging 


na 


% 


% Originators 
of the 
Digital 


Voltmeter 








non-linear systems, 


inc. San Diego County Airport, 
Del Mar, California 
Sales Engineering Offices 
in Los Angeles, 
San Francisco, 
Phoenix, Cleveland 
and Orlando, Fia. 


Its 
n- 


A-1257 
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panel mounted 
Pyrometers 


with nor 


4 
Alnor Pyrometers are designed to give consistently accurate 
temperature readings under the most severe conditions of 
vibration, dirt and corrosive atmosphere. Sturdy, laboratory- 
precise movements are cushioned in fume-proof, splash- 
proof welded steel cases in front of board or flush type 
mountings. Six series available for single circuit up to 31 
circuit applications. Eleven standard ranges covering 0-300° 
F. to 0-3000° F. or centigrade equivalents. 
Single-circuit series data is covered in Bulletin 4371. 
Multi-circuit series data covered in Bulletin 4361. 

Circle number you wish; attach this ad to your letter- 
head, and mail to: Illinois Testing Laboratories, Inc., Room 
542, 420 N. LaSalle St., Chicago 10, Ill. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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Parker Weld-lok 
tube fittings 
1/4 through 2” 0.D. 


Permanent joints . . ~ for 
extreme temperatures .. . 
corrosion conditions. 

© Simply insert tube, then 
weld. No special gripping 
fixtures. Tapered socket 
aligns and holds tube. 

® Correctly induced weld un- 
affected by vibration, shock 
or thermal distortion. 
Steel, stainless steel. 


Ask for Catalog 4370 list- 
ing shapes, sizes, 







PARKER FITTINGS AND HOSE DIVISION 


Parker Hannifin 


reative leader in fluid systems 





Order from your Parker Distributor — or Parker Fittings 
| and Hose Division, Section 425-U, Parker-Hannifin Corp., | 
| 17325 Euclid Avenue, Cleveland 12, Ohio | 


Mn ces cs ce ce ee eS SS SS SS 
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> new products 





New Audio-Frequency Delay Line 

Designed for use as 
a component or as test 
equipment for advanced 
computer and radar sys- 
tems, this new fixed de- 
lay line offers a 3000 
usec delay + 5% stand- 
ard tolerance. The unit 
has a 3 db bandwidth 
of 5 ke. 
is 5.5 db; impedance, 
510 ohms + 5%. The unit can be tapped as required and meets 
all applicable Mil-Specs. ESC Corp., Palisades Park, New Jersey, 
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Insertion loss 





Six New Consotrol Featur 

Six new features 
added to the standard panel-type 
Consotrol instruments manufac- 
tured by Foxboro Co., Foxboro, 
Mass. Two of these advances per- 


have been 


mit greater recorder flexibility, 
allowing the Models 53 and 54 
to accommodate 3 pens so that 
measurements can be monitored 
on the same chart, and making it 
possible to tilt-mount model 54 
for use in a console unit. Two 
automatic control developments extend the number of contr 
actions available with model 58. A new tear-off bar and a new 


automatic-manual switch handle are standard with each instrument 
Circle 22P on Readers’ Service Card 





Electronic Integrator for Chromatographs 
A new automatic in- 




































tegrator for use with . | $ 
the Burrell Kromo-Tog , 
for gas and vapor-phase of RE? ERE Mot: |_ TENS 
. | , a 

chromatography is j : 

; * ° / UNITS 
available as part of an jets 

ee ; 
original complete in- —}- ee 
strument or with a sep- | vd 
. 3 , 

arate potentiometer re- d 
corder. The integrator 
records peak area 


curves on _ analyses 
speedily and accurate- 
ly. Being electronic, there is no mechanical linkage used and 


response is instantaneous. This new integrator speeds routine 


analyses of most gases and liquids in vapor-phase, including liquids 


with high boiling points up to 370° C. Burrell Corp., Pittsburgh, 
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Pennsylvania. 


New In-Line Conductivity Cell 

Conductivity cells are 
used by many indus- 
tries to determine the 
amount of impurities in 
free-flowing solutions. 
This cell, for mounting 
directly on the main 
process line of free-flow : 
ing liquids, operates ef- 
ficiently at temperatures 
up to 400°F with tem- 
perature compensation, 
and up to 1000°F when 
not using compensation, 
without the need for 
sampling lines and coolers which conventional conductivity cells 
require at elevated temperatures. Pipe sizes availab'e are Ws 
Robertshaw-Fulton Controls, Instrument Divisio 
Circle 24P on Readers’ Service Card 





1%”, and 1”, 
Philadelphia, Pennsylvania. 
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Rustproofing is now 
standard on Jerguson 
Gages and Valves. 


Speeded-up deliveries 
We've licked delivery problems with our 
new, double-size plant working two full 
shifts. You get good delivery on any Jergu- 
son Gage or Valve .. . and off-the-shelf 
delivery on many standard units. 


YERGUSON 


Gages and Valves for the Observation of Liquids and Levels 
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Another JERGUSON first! 


Rusiprooted 


Gages and Valves 


Here’s a new development from Jerguson which has tremen- 
dous significance. Through a special process, Jerguson Gages and 
Valves are now rustproofed inside and out. No more painting or 
paint chipping. No more frozen connections due to rusted threads. 


Jerguson Rustproofed Gages and Valves set entirely new 
standards of long-life and maintenance-free service. You get a far 
superior job initially, and you eliminate the problems of rusting. 
The rustproofed surface is an ideal base for those who prefer to 
paint gages and valves. 





A complete line of liquid level gages, 
valves and specialties 


Reflex and Transparent. With a variety of valves for all installa- 
tions. 

Large Chamber Gages. Minimize boiling and surging effect. Both 
Reflex and Transparent; also with non-frosting gage glass ex- 
tension. 

Heated and Cooled Gages and Valves. Complete line of heated 
and cooled gages and valves, in various models, both Reflex and 
Transparent. 

Non-Frosting Gages. Patented design prevents frost building up 
over vision slot. 

Welding Pad Gages. Weld right to liquid containing structure 
and become an integral part of it. Can be staggered for continuous 
visibility. 

iMuminators. Explosion-proof construction, UL and CSA approved. 
Group G Instrument Piping Valves. Unions, nipples, reducers, 
elbows, tees, valve and bleed valve all combined in one space- 
saving unit. 








A valuable working tool 


New Catalog No. 305 gives a high-spot condensation 
of the facts you need in specifying and ordering. Pro- 
fusely illustrated with photographs, drawings, cross- 
sections, tables, sizes, pressure-temperature graphs and 
other useful engineering data. Send today for your copy. 








Jerguson Gage & Valve Company 


100 Adams Street ° Burlington, Massachusetts 


Offices in Major Cities. In Canada: Peacock Bros. Ltd. 
In England: Jerguson Tress Gage & Valve Co. In France: Pétrole Service. 





Circle 95A on Readers’ Service Card 91A 





Decen 











eT Tel ae eee ee 

















ee ee ll ee ee ee ee ee ee” ee ee ee | a ne ee 


/ 


LAE EOC 


i Al : i \ Lit) iy 
i ANN “i iy ul si aH NM Ina MW fh me N\,| Wy \y ‘i Nike ayy | iat ah 


hth A ha ; 
HN fi) 4 


AWN tas BT Beas os bey 2: Wee ewe ES eae Seger eon ead 8 | rageer BS eo eo a 








H 


HONEYWELL 





This Visicorder Oscillograph record* is a sym- 
bol of the leadership that is typical of Honeywell 
engineering. In laboratories all over the world 
the Visicorder’s instantly-readable direct records 
are showing the way to new advances in rocketry, 
control, computing, product design and com- 
ponent test and in nuclear research. 


*reproduced actual size, unretouched 


The Model 906 Visicorder is years ahead of the 
trend. It is the first oscillograph that combines 
the convenience of direct recording with the high 
frequencies and sensitivities of photographic- 
type instruments. The Visicorder alone among 
oscillographs lets you monitor high-speed vari- 
ables as they go on the record. 





a record of leadership 
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Honeywell 
A) Heiland Division 


Some of the general features which give the Visi- 
corder leadership in the direct-recording field are: 


@ Frequencies from DC to 2000 cps without 
peaked amplifiers or other compensation 


@ Six channels plus 2 timing traces on 6" paper 
@ Deflection 6” peak to peak; traces may overlap 


@ Record speeds 0.2, 1, 5, and 25 inches per 
second, minute, or hour 


@ Records require no liquids, powders, vapors, 
or other processing 


Call your nearest Minneapolis-Honeywell Industrial 
Sales Office for a demonstration. 


Reference Data: Write for Visicorder Bulletin 


Minneapolis-Honeywell Regulator Co., Heiland Division, 


5200 East Evans Avenue, Denver 22, Colorado. 
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Choosing ‘AN’ Fasteners Made Easy 
Here is a 12 page catalog that will help 
you choose the right ‘AN’ fastener for the 
job you have in mind. It is especially good, 
because it describes completely government 
specification aircraft bolts, slotted and Phil- 
lips machine screws, flat and round rivets 
and washers. Illustrations, stock sizes, 
principal dimensions and explanation of 
part and dash numbers are included for 
each item. Allmetal Screw Products Co., 
Inc., Garden City, L. I., N. Y. 
Circle 1L on Readers’ Service Card 
Liquid Level Gages and Valves 
Complete condensed catalog 305 is an 
easy to use working tool for the engineer 
who is looking for the right gages and 
valves for his needs. It illustrates standard 
and special-function gages and valves; gives 
dimensional drawings, construction features, 
pressure-temperature graphs and ratings, 
materials and tables of sizes; specifications 
and standard operational features; and 
comes completely illustrated with photo- 
graphs and drawings. Jerguson Gage & 
Valve Co., Burlington, Mass. 
Circle 2L on Readers’ Service Card 
Conversion Factors Wall Chart 
Now conversions can be seen as readily 
as the writing on the wall. With this con- 
version wall chart, instrumentmen, engi- 
neers, etc. will find such common conver- 
sions as inches to centimeters or watts to 
hp. Many conversions that are difficult to 
locate in reference manuals (examples: 
kgs/sq. cm; cm/sec to miles/hr; cu. ft. 
to liters; microns to meters, quintal to lbs., 
etc.) are also given in easy to read form. 
Precision Equipment Co., Chicago, III. 
Circle 3L on Readers’ Service Card 
Design Engineering Guide 
Prepared especially for design, engineer- 
ing, purchasing and standards personnel, a 
new 6-page “Idea File” presents a grouping 
of data to guide your selection of dials, pan- 
els and nameplates. These items are high 
on the list of components which must be 
fabricated to meet an unlimited range of 
design requirements. Complete selection 
of materials and a variety of techniques in 
marking and printing are given. United 
States Radium Corp., Morristown, N. J. 
Circle 4L on Readers’ Service Card 
New Voltage Monitor 
Bulletin 104-A tells all about a new a-c 
or d-c voltage monitor. The monitor con- 
sists of a meter-relay, load relay and other 
components required for continuous moni- 
toring or control of voltages. Several varia- 
tions are available for detecting over-volt- 
age, under-voltage or both. The meter- 
relay may be internal or external with an 
indicating meter scale. Price lists, speci- 
fications and other important data helpful 
in making your choice are included. San 
Gorcinto Division, Palm Springs, Calif. 
Circle 5L on Readers’ Service Card 
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Valve Sizing Charts 
New 4-page bulletin J-SC shows you how 
to size firm’s sliding-gate regulator valves, 
and gives important technical data apply- 
ing to all makes of valves. Other data tells 
how to adjust sizing for variations in pres- 
sure, temperature, viscosity, specific gravi- 
ty, etc. Usable charts cover steam, liquid 
and gas services. The cross-reference meth- 
od of compiling eliminates the need for 
slide rulers or any ruler. Jordan Corp., 
Cincinnati, Ohio. 
Circle 6L on Readers’ Service Card 
Multi-Point Draft Indicators 
4 versatile multi-point instrument for 
measuring a complete range of draft, pres- 
sure and differentials is detailed in bulle- 
tin MSP-134. Since they are available in 
flush, semi-flush and projected mounting 
styles, these indicators can be adapted to 
most any instrument control panel in utili- 
ty or industrial central stations and power 
plants. The instrument uses an extremely 
sensitive but sturdy bellows-type diaphragm, 
Hagan Chemicals & Controls, Inc., Pitts- 
burgh, Pennsylvania. 
Circle 7L on Readers’ Service Card 
Key to Calibrator Performance 
Here’s a key that can help you unlock 
your calibration problems. A new bulletin, 
describing characteristics and model speci- 
fications for a new torque wrench cali- 
brator, discusses 6 models of the calibrators 
including torques from 0-200 inch-ounces to 
0-2000 foot-pounds. These calibrators are 
widely used today in industry to set and 
check all types of torque wrenches. Skid- 
more-Wilhelm Manufacturing Co., Cleve- 
land 21, Ohio. 
Circle 8L on Readers’ Service Card 
Measuring Practically Nothing 
The importance of gaging in the field of 
high vacuum can hardly be overestimated, 
as anyone in the field knows. Recognizing 
this fact we introduce this new and useful 
brochure 9-1 on high vacuum gages. A large 
gage-data table gives a brief but complete 
synopsis of the most pertinent data. De.- 
tailed descriptions of various gages follow. 
Can you afford to be without this in- 
formation? Consolidated Electrodynamics, 
Rochester Division, Rochester, N. Y. 
Circle 9L on Readers’ Service Card 
Textile Room Controls Manual 
Written for textile process engineers and 
including detailed information often miss- 
ing in textile sales literature is this 64-page 
looseleaf “Slasher & Size Room Controls 
Manual”. Eight specific slasher size-room 
control systems are described, and equip- 
ment for control of temperatures of size 
cooking and storage kettles, size boxes, 
overwaxers and slashers are detailed. Cut- 
away drawings, photos and other important 
data are included. The Powers Regulator 
Co., Skokie, Ill. 
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New publications that will keep you 
the-minute on developments. Catalo, 
sent direct by the manufacturer with 

or obligation. Circle Code Number 


Readers’ Service Postcard. 


Tape-Wound Core ‘Slip Stick’”’ 

You will want to have this tape-we 
core slide rule to provide rapid solving 
the equations relating voltage to flux, ¢ 
rent to magnetizing force, and wire tog 
factor. The calculator and its accomy 
ing instruction book enab'es engj 
working with tape-wound cores to cal 
a variety of problems accurately, Made 
sturdy plasticized cardboard, it will fit eau 
ly in your back pocket. Magnetics, Ing) 
Butler, Pennsylvania. 

Circle 11L on Readers’ Service Card 
Analyzing Process Control 

“Process Control by Analytical In 
mentation”, an 8-page illustrated article 
A. R. Aikman, Schlumberger Well Sy 
ing, reports the recent significant d 
ments in this field. The paper examines 
clear magnetic resonance and other 
analytical processes as improvements in cm 
trol and detection techniques. Spectro 
scopic methods are detailed and non 
troscopic instruments are also cove 
Schlumberger Well Surveying Corp., Ri 
field. Connecticut. 

Circle 12L on Readers’ Service Card 
Sensitive Unitized Controller 

sulletin A-801-1 covers the only 
electronic, completely non-mechanical] 
trol unit presently available. Accordi 
the unit offers a standard of practical 
day performance which was impossible 
a few years ago. Characteristics 
“infinite sensitivity” and zero hystere 
actually realized in this system in € 
results. Specifications, photographs” 
other technical data are included. 
wout Co., Cleveland, Ohio. 

Circle 13L on Readers’ Service Card 7 
New Twist on X-Ray Instrument 

How important is X-ray instrum 
to you? It may be an unexplored fie 
worth knowing. A new 12-page be 
giving engineering data on_ the 
X-ray instruments for element analysis) 
structure determination, covers basi¢ 
fraction equipment. A special section 
voted to electronic circuit panels whi 
used with diffractometer and specté 
installations. Philips Electronics, I 
struments Division, Mt. Vernon, N. Ys 

Circle 14L on Readers’ Service Card 
Meet Your Recording Needs 

What are your recording needs an@ 
they presently being met to your be 
vantage? This brochure may help 
answer this important question. The 
plete line of Clary digital recording @ 
ment (including tape punch, print-pi 
scanning printer, time data printer, 
ing timer, printing input keyboard, 
described in fullest terms. In three# 
the brochure lists full information if 
to read form, Clary Corp., 408 San G 
California. 
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That’s My NOBATRON'! 


Regulated DC Sources for Low-Voltage High-Current — 
6, 12, 28, 48, 125, 200 Volts at 5 to 75 Amps. 


For a reliable sustained low-voltage DC supply, deliver- 


ing the power that covers most laboratory and many 
industrial applications, and with voltage variation held 
within + 0.2% ...these Nobatrons just can’t be matched 
—by anything, anywhere. 


Nobatrons are in use, by the thousands, all over the 
world. Many of them have been in operation continu- 
ously over a span of years. Conservative design and 
generous specifications insure long life—especially for 
wound components. 


So effective is the Sorensen ;egulating principle in cor- 
recting line and load drops that output has the stability 
of a battery supply over extended periods. And the 


disadvantages of batteries—recharging, acid handling, 
fixed voltage, temperature problems—are eliminated. 


Over-voltage protection is assured by a spécial safety 
diode that impels a voltage drop in case of filament 
failure, with other protective devices safe-guarding all 
components against power surge. 


Most units are designed for rack-mounting, and with 
cabinets for bench use. 


Let your local Sorensen representative give you com- 
plete data on these Sorensen DC Nobatrons or write 
directly for specific information. Please address 
SORENSEN & COMPANY, Inc., Richards Avenue, 
South Norwalk, Connecticut. 


TYPICAL SPECIFICATIONS Model E-28-5* (illustrated) 


28 VDC, Adjustable +10% 
with rated accuracy 


95-130 VAC, single phase, 
50/60 cycles 


+-0.2° against line from 105 
to 125 VAC Input; +0.2% 
against load 


Output Voltage 
Input Voltage 


Regulation Accuracy 


*Write for data on other models and capacities 


Load Range 


Ripple Voltage 


Time Constant 
Size Rack height 12% 


0.5 to 5 Amps at Rated 
Accuracy; accuracy decreases 
to around -++0.5% for no load 


1% RMS at 60 cycles. Filters 
available to reduce ripple to 0.1° 


0.2 second 


Cabinet Size 2134” x x 15 


GAPS CAr__ CONTROLLED POWER FOR 


RESEARCH AND INDUSTRY 











MERIAN MANOMETERS 


accuracy... 


SELF 


\ 


CERTIFIED 


Only a manometer certifies its own 
measurement and provides its 
own verification. 


Every routine manometer reading is 
certified . . . because it has been made by an 
instrument which is itself a primary 
standard, a universally accepted 

standard of reference. 


There are no mysteries, no complications 
to this inherent accuracy validation .. . 

it is self-evident . . . a visible column of 
liquid balancing a differential pressure. 


The same differential pressure will 

always support the same liquid column. 
That’s not a matter of opinion; 

it’s a law of physics. 

For process plant or test laboratory, 

here is one instrument that need never be 
removed from service for 

recalibration or recertification of accuracy. 


The manometer gives you a “witness test” 
every time you look at it. 


NEW 


...complete and informative guide to 
manometer theory and practice as well 
as manometer models for plant, field and 
laboratory use. Just ask for Bulletin G-14. 
The Meriam Instrument Company 
10920 Madison Avenve 
Cleveland 2, Ohio 


In Canada: Peacock Brothers, Lid. 
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Precision Instrument Bearings 
Super-precision ground bearings fg 
struments and miniature mechanisms 
detailed in catalog 577. The bearings , 
grouped according to the outside dj 
available in each type. The catalog igg 
coded to aid in rapid selection of be ; 
| Microtech Corp., Los Angeles, Calif, 
Circle 16L on Readers’ Service Card 





Reliable Relays 
Catalog 157 is a comprehensive 
that will be useful to the instrumentmay} 
the market for reliable relays. Many 7 
and types of relays for practically every 
plication imaginable are detailed in ¢ 
specification tables, and cut-away dra 
Ordering information is included, } 
craft Electric Co., Chicago, Ill. 
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Maintenance-Free Control 
If you have a tank, bin or hopper 
ing problem in your plant and you wang 
curate, maintenance-free indication, 
ing, printing or process control as the 
| result, you will find that Bulletin 5 
right up your alley. The bulletin goes 
some detail on the results that you 
from your tank weighing system and 


A. HE 


| to go about getting them. 
Co., New Canaan, Conn. 
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Frequency Indicator 

Finding the right frequency indicate 
the job can be a job in itself. 
7341B with printout provides an @ 
nomical answer to frequency, velocitya 
rpm measurement problems. A ' 
catalog sheet gives design, operation x 
plus complete specifications. This 1 
the one you’ve been looking for. Elem 
Pulse, Inc., Culver City, Calif. 
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Tracing Gases In Metals 
Quality control men will find this 
16-page brochure helpful in finding 
right gas analyzer to trace gases in mem 
The analyzer described is ultra-fast 
drogen determinations in 5 to 8 minwt 
and versatile since it can be used for 
vacuum fusion—for solid samples—and 
extraction. Gases measured are hyd 
oxygen and nitrogen. Metals include 
titanium, nickel, manganese, ete. Fi 
Scientific, Pittsburgh, Pa. 
Circle 20L on Readers’ Service Card 


Guide to Non-Destructive Testing 
How would you like to be an expett 

non-destructive testing, or is this field 
ly or partly unexplored by you? A 
24-page booklet on non-destructive 
of engineering materials contains much # 
information on the subject as well # 
summary of what has gone before. Ag 
to instruments, their function and 
tions is also included. A glossary of 
bols and phrases used helps do away 
misunderstanding. The bibliography ¢ 
tains information on other sources of i 
mation. A. E. Cawkell, Southall, Middle 
England. 
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Write for Free Bulletin 
1035 for complete 
iption and prices. 


: A December 1957 


Fits All Bi-Metallic Wells 
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THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


2515 Norwood Ave., Cincinnati 12, O. 


101A 






















Se 





ive > new literat 


eS s 
Nixie Reads Out 
onserva Ve namics If your application requires accuracy 
reliability in counting and positive jy 


tion, you will want to read “Electronie 





sign” which features a decade counter 
Nixie readout. The decade counter 
all these requirements: error-free operat 


Some time ago we introduced a new accelerometer to error-free reading, low power, direct eaes 
our line. ing, electronic zero-set and high temps 


. v ae fe 3 , : F ture operation. Electronic Tube Divis 
This particular miniaturized unit had a linearity Burroughs Corp., Plainfield, N. J 7 


rating of 10% and was advertised and sold under Circle 22L on Readers’ Service Card 


this specification. 
How to Be a pH Expert 


Recently, in a report published by the Bureau of Stand- it’ ; 
4 ; P s easy to become a pH expert if 
ards, the accelerometer received a tested linearity read a new 80-page handbook, “Indu 


rating of 2% ...a considerable improvement over pH Handbook”. It will help keep you 
to date on what is new and act as a) 
fresher on older techniques. It is the 


ner a ten itl iii ants wtp 


our own claim. 


We thrive on producing the highest quality products manual ever published giving such the 
without exaggerated claims, because we feel that any coverage under one cover. The hand 


customer is entitled to have complete confidence when reviews industrial pH control systems, 
principles, application engineering 
equipment. Systematic subject org 
tion and alphabetical indexing makes 


buying a precision instrument... 


Our customers always do. 

an easy-to-use reference. Beckman 

Instruments Division, Fullerton, Calif, : 
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Low Cost Reliable Controls 


Most everyone in the industry is lookig 
for low cost reliable controls for automate 
| operation of plant equipment. New fom 
| 84-272 may be just what you need to bey 
you solve the problem of low cost conta 
switches for different applications. Switches 
for process control, bulk flow controls, pack 
aging controls, motion control, counting at 
weighing and level control are detailed 
Cut-away drawings make understanding 
easy. Specifications and dimensions a 
stated. Micro Switch Division, Minneap 


lis-Honeywell Regulator Co., Freeport, ll 
Circle 24L on Readers’ Service Card 


Applications Unlimited 


What kind of applications do you thin 
of when time-of-flight mass spectromelet 
are mentioned? Applications requifil vari 
ruggedness, simplicity, high resolution, fat 
response but which do not require any® 
dividually designed features? Bulletin 
5 tells about a time-of-flight mass spe 
trometer that has these features, and gié 
in clear terms a picture of the many appl 
cations possible in solving analysis prob 
lems. Bendix Aviation Corp., Cincinnal 
Division, Cincinnati, Ohio. 

Circle 25L on Readers’ Service Card 





Plastics for Printed Circuits 
A new 6-page folder describing the # 
most widely used grades of metal-clad lam 
e bd nates for printed circuits is fully illustrate 
| t 0 Ht | | d HT ] S t [ ! e S [ fl C and contains detailed tables which git 
U * . strengths, properties and dimensions of the 
ave Unenene, 06. J. = laminates. Four paper-base laminates 
2 woven-glass fabric base laminates are 
ered, and 4 steps in checking their quali 








PLANTS: NEW JERSEY, CALIFORNIA, NEW MEXICO, NEW YORK, ONTARIO 


ENGINEERED MAGNETICS DIVISION. NUCLEAR INSTRUMENTATION DIVISION. THERMISTOR . k 
DIVISION. VIBRO-CERAMICS DIVISION. CG ELECTRONICS CORPORATION. GLENCO COR. | are outlined: base laminate check, 
PORATION. GREIBACH INSTRUMENTS CORPORATION. TITANIA ELECTRIC CORPORATION | strength check, heat resistance by oven t@ 
OF CANADA, LTD. to 
and heat resistance by hot solder 
Synthane Corp., Oaks, Pa. oa 
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This installation in the De Laval Steam Turbine Company in Trenton, N. J. demonstrates 
how fast load changes, caused by turbine tests, place a grueling load on this pressure 
controller reducing station for makeup. In the words.of the power plant engineer: 
“The control stability is good and the controller does the job well.” 
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tI Leslie Pressure Pilot Wide band stability and narrow band proportional control are 
uniquely combined in the Leslie Control Pilot without need for extra 
mechanisms to correct for over-sensitivity. 

. Nis Aiitty ssleed to peotecs While the pilot responds to small, definite pressure changes, it ‘‘sorts 

iri, Satibles but resuking from pipeline out’’ and ‘‘ignores”’ the small, spurious* disturbances common to most 

rs ani a Na tat control systems. Since it does not follow nor magnify these disturbances, 

ve . cycling and hunting are eliminated. It is ideal for systems with short 

Me lag factors. 

NO COSTLY EXTRAS 
The ‘“‘designed-in"’ stability and high capacity of Leslie Pressure 
Control Pilots also eliminates costly “‘extras"’ . . . there is no need for 
automatic reset, valve positioners or filter-type air sets. You get stable, 
reliable control without fussy adjustments and with ordinary plant air 
Send for Bulletin 5303 or water for the operating medium. 








that gives complete 
technical data and typical 
application sketches for 
the Leslie Pressure 
Control Pilot. 







MORE INFORMATION 
Ask your Leslie engineer to give you the complete story of the ex- 
clusive features that make Leslie Controllers ideal for straight pressure 
control problems. He’s listed in your classified directory a “valves” 
or “‘regulators’’. Send for bulletin described at left. 








REGULATORS ann CONTROLLERS 


LESLIE CO., 215 GRANT AVENUE, LYNDHURST, NEW JERSEY 
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OK Methods Manual 


This book is an instruction and service 
manual for wiring and assembling electrical 
connectors and components. It represents 
a composite of better methods, used in 
many aviation, radio and electronic plants, 
tested by engineers and verified through 
use. OK Methods recommended proce- 
dures conform to government specifications 
wherever such regulations apply. Wiring 
“AN,” special electrical connectors, general 
techniques and alternate methods where fa- 
cilities and quantity production influence 
the method used, are some of the subjects 
covered. Amphenol Electronic Corp., Chi- 
cago, Illinois. 

Circle 27L on Readers’ Service Card 


Potentiometers That Take It 


If you’re in the market for a wirewound 
potentiometer that meets requirements for 
a light-weight, short-stroke instrument that 
can take the strain of high vibration en- 
vironments, bulletin 15771 is well worth 
reading. It describes model 157 “Align-O- 
Pot” which features a self-aligning actuat- 
ing shaft in a very compact design. This 
design simplifies installation and alignment 
in the assembly. Unsurpassed vibration of 
40 G’s to 2000 cycles without electrical 
noise make this design outstanding. Bourns 
Laboratories, Riverside, Calif. 

Circle 28L on Readers’ Service Card 


Pocket pH Meters 

Bulletin 19, a 12-page picture and infor- 
mation packet, contains stories on labora- 
tory instrumentation. Two new products, 
Zeromatic and picket pH meters are dis- 
cussed; also how a Beckman DK-2 spectro- 
photometer plays detective at the race 
track in spotting doped horses. Beckman 
Instruments, Inc., Scientific Instruments Di- 
vision, Fullerton, Calif. 

Circle 29L on Readers’ Service Card 

Barometers and Vacuum Gages 

Bulletin D-2, a 4-page, two-color catalog, 
describes mercurial barometers for use 
from sea-level to 3,000 feet and 12,000 feet 
in laboratories, factories, mines, power 
plants and weather observatories. Also in- 
cluded are mercurial vacuum gages of the 
central-station type. Precision Thermom- 
eter & Instrument Co., 1434 Brandywine St., 


Philadephia 30, Pa. 
Circle 30L on Readers’ Service Card 


Instrument Air Dryers 
Air used in instrumentation should have 
a design dewpoint 20 to 25 degrees below 
the lowest temperature to which the air 
lines will be exposed. Bulletin 857 explains 
how this can be achieved readily with ad- 
sorptive-type automatically-regenerated dry- 
ers having capacities to 125 standard cubic 
feet per minute at 90°F and 100 psig. The 
dryers described will lower the dewpoint of 
the air so that moisture will not condense in 
delicate instruments or form troublesome 
ice crystals. Anders-Lykens Corp., Division 
of Milton Roy Co., Philadelphia, Pa. 
Circle 31L on Readers’ Service Card 
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Mode! No. 351 





Welch ELECTRIC MEASURING INSTRUMENTS 
PANEL METERS 


SENSITIVE 20 MICROAMPERES MOVEMENT 


© Accuracy 2% of full scale deflection 


Welch Model 350 Panel Meters are often used in 
temporary 
made” devices so common in electronics laboratories. 
In such work it is frequently more convenient to have 
an attached rather than a separate meter. 


Suitable for such applications as 
currents and currents from photoelectric tubes and 
They have alnico magnets, sapphire bearings, 
and especially selected pivots 
extremely sensitive 20 microampere movement. 


350—3™% inch round—2Z.4 inch scale 
351—3 
451—4™% inch rectangular—3-5 inch scale 


MICROAMMETERS - VOLTMETERS - 


Microammeters 0-20 up to 0-500 

Milliammeters 0-1 up to 0-500 

Ammeters 0-1 up to 0-30 

Voltmeters, various ranges, 100 to 50,000 
ohms per volt 


DB Meters 
Special Scaled Meters ¢ Thermocouple Meters 


A complete line of round, square, and rec- 
tangular meters is manufactured by Welch. 


WRITE FOR OUR METER CATALOG 


W. M. WELCH SCIENTIFIC CO. 


DIVISION OF W. M. WELCH MANUFACTURING CO. 


1515 Sedgwick St., Dept. ISA, Chicago 10, Illinois, U.S.A. 


“‘bread-board” assemblies and in “home- 


measuring grid 


to make possible the 
MODELS 


inch square—2.4 inch scale 


MILLIAMMETERS 


Zero Center Ammeters 
e Rectifier Instruments 





Established 1880 
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industrial Tachometers 


A variety of generators and indicating ; 
recording instruments including a-¢ gy 
d-c tachometers generators and hand 
ometers are detailed in GEC-1258A, 4 w 
page bulletin. The instruments are foe 
measuring speed of any industrial rotating 
equipment. General Electric Co., Scheng: 
tady 5, N. Y. 
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Carbon Counter 


Model TGC-14 carbon counter, a high 
sensitivity, thin-window, flow-counter {» 
low-energy beta emitters, has a small seng. 
tive volume, a large window area and » 
ultra-thin mylar window to give it a hig 
efficiency and unusually low background 
Can be used for a variety of detecton 
(Tracerlog 84) Tracerlab, Inc., Walthay 
Mass. 
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Tips on Regulating Liquid Flow 


Those dealing with water usage, wate 
conservation, flow control, etc. will find thy 
Bulletin 900 offers valuable tips on desig, 
capacities, dimensions, and typical installp 
tions. Particular attention is given to th 
type “S” controller, a device that is used 
regulate flows of liquid in a line, and ge 
cifically in filter plants, and to maintaip 
uniform rate of filtration through each f 
ter unit. The controller is versatile a/ 
highly accurate. Simplex Valve and Mee 


Co., Lancaster, Pa. 
Circle 34L on Readers’ Service Card 
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OSION SAFE LUBRICATION 
nperatures in the Range of -65" to 250° F 


eo Nei ican detianiinlines Be | 


Extremely Low Dirt Count 
Qualified Under Specification Mil-G-15793 
Immediate Delivery from Stock 


MIDCO INSTRUMENT GREASE No. 287 


This material is manufactured so as to meet Military Specification MIL-G-15793. The properties of this 
grease render it suitable for operations from —65°F. to 250°F. Its specific properties follow. 


Normal worked penetration (A.S.T.M. No. D217-48)—265-300. 

Oil separation after 50 hours at 160°F—less than 3.0%. 

Dropping point (A.S.T.M. No. D566-42)—more than 340°F. 

Evaporation after 23 hours at 210°F—less than 1%. 

Oxidation stability using 20 g of grease in the standard Norma Hoffman bomb at 210°F and 110 psi 
oxygen pressure after 100 hours—pressure drop less than 3 psi. 

Change in neutralization number under conditions in Item 5 (A.S.T.M. No. D128-47)—less than 5 mg 
KOH per gram of grease. 

Corrosion resistance after 20 hours under condition of Item 5 in contact with brass and copper—no 
change in color or consistency of grease or discoloration of the metals. 

Apparent viscosity at —65°F. 


Rate of Shear (sec™') Apparent Viscosity (poises) 
25 5000 
100 2000 
500 1000 


Working stability after 100,000 double strokes under conditions in Item 1—penetration less than 375. 
Dirt content: 
10,000 per cc of 10 microns diameter or above 
2,000 per cc of 25 microns diameter or above 
100 per cc of 50 miorons diameter or above 
None over 125 microns diameter. 








Price List Issued February 10, 1956 Price per Pound f.0.b. Los Angeles 
Packed in 4-ounce Packed in 
Quantity per Order collapsible aluminum tubes 9-pound pails 
Less than 24 pounds 4.00 (1) 3.80 
36 pounds to 108 pounds 3.00 (2) 2.80 
108 pounds to 540 pounds 2.75 (2) 2.55 
540 pounds and over 2.50 (2) 2.30 

















(1) Standard package of 12 tubes or 3 pounds. (2) Standard package of 144 tubes or 36 pounds. 


WARRANTY —Midco Instrument Grease No. 287 is manufactured according to Specification 
MIL-G-15793 and has received brand name qualification. If requested, certification of compliance 
will be furnished when packaged in collapsible aluminum tubes. Bulk shipment in 9-pound pails can 
be certified for meeting this specification except for packaging. All prices are subject to change 
without notice. 











Mid-Continent Chemicals Division of 


1250 NORTH MAIN STREET * LOS ANGELES 12°* CALIFORNIA 
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The might 


of 
voodDpoo 


was proved 


with Statham 


Transducers 


IN THE F-101 


Statham transducers gathered 
pressure and acceleration 
data in McDonnell Aircraft 
Corporation's program to 
prove out the aerodynamic 

Jesign and structural design 


WHEN THE NEED 
iS TO KNOW...FOR SURE 
SPECIFY STATHAM 


Accelerometers « Load Cells 
Pressure Transducers 


Catalog, complete with prices, 
available upon request. 


LOS ANGELES 64, CALIFORNIA 
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Logarithmic Count Rate Meter 


Form 3002-7 discusses model 727 log- 


arithmic count rate meter and gives com- | 


plete specification data, such as range 
(from 10 cpm to 1,000,000 cpm in 5 dec- 
ades), accuracy (+ 2% over entire dec- 
ade), dimensions (8%” by 19”) and ship- 
ping weight. Victoreen Instrument Co., 
5806 Hough Ave., Cleveland 3, Ohio. 
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How to Eliminate Inaccurate Readings 
A method of eliminating laborous and 


often inaccurate interpolation in reading | 
non-linear | 


measuring instruments having 


characteristics is described in a new 6-page 


illustrated folder. This method is contained | 


in the spiral-scale dial used in firm’s hetero- 
dyne frequency meter. The dial interpolates 
measurements to be read directly, without 
computation. Folder includes material re- 
printed from “Electronic 
brief of a report on “Frequency Measure- 
ment Devices”. Polytechnic Research & 
Development Co., Inc., Brooklyn 1, N. Y. 
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Design 


Tubeless Strip Recorder 
A revolutionary new strip recorder op- 
erating entirely without vacuum tubes is 


explained in bulletin M. The amplifier 


uses printed circuits with transistors. In- | 


cluded in the basic thermocouple unit with- 
out extra charge are the following features: 
automatic standardization, thermocouple 
break protection, cold junction compensa- 
tion, chart tear-off strip, adjustable chart- 
speeds, without changing gears, and battery 
condition indicator. Complete  specifica- 
tions and technical data are included. West 
Instrument Corp., Chicago, TIl. 
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Proportional Temperature Controller 


How does proportioning operate? It may 
be important that you know.  Bulle- 
tin T157Cl describes a new temperature 


controller featuring electronic proportion- 
ing circuit to provide reliable, stable and 
accurate control over temperatures in indus- 
trial processes. A major portion of the bul- 
letin is devoted to explaining, first, how pro- 
portioning operates in general and, second, 
how it operates in this particular instru- 
ment. A copy of this bulletin in 
handy file may be very worthwhile. Elec- 
tronic Processes Corp. of California, San 
Francisco, California. 
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Quick Instrumentation Index 

A new line of instruments, made by the 
German firm Rohde and Schwartz and dis- 
tributed in this country by the Federal In- 
struments Industrial Products Division of 
L.T. & T., contains a QUICK INDEX to 
help you find the right instrument for your 
specific job. 
loged are voltmeters with and without am- 
plication; test receivers; field-test, phase, 
power, frequency, vibration, 
and inductance meters; attenuators, oscil- 
loscopes, transformers, etc. Federal Tele- 
phone and Radio Co., Division of I.T. & T.., 
Clifton, New Jersey. 
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= SERIES 114000 


For Continuous 
Monitoring of 
Oxygen Content 


Continuously monitors oxygen com 
tent of process plant gas streams in 
parts-per-million. Full range sen 
sitivities of 0 - 50 to 0 - 2,000 p.p.m. 

Applications include: trace oxygen 
control in polymerization of buta 
diene, ethylene, etc.; determination 
of oxygen in nitrogen, helium, argon 
and other inert or noble gases; de 
tection of oxygen impurity in hydro 
genation processes; and monitoring 
of oxygen content to prevent cata 
lyst poisoning. 


Write for Bulletin #11-40 


AVIS DAVIS INSTRUMENTS 





A Division of Davis Emergency Equipment Ce., In 


272 Halleck St., Newark 4, N. J. 
a 
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TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 











TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 


—EE 
MERE pions, 

















aD... 
HYDROSTATIC GAUGES 
FOR ALL PURPOSES 


PRESSURE © VACUUM «¢ DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON, N. J. 
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BRIGHT OPPORTUNITY 


Manager 
Application Engineering 


To manage department responsible 
for all technical and application in- 
formation on new electronic trans- 


mission and process control system. 


Extensive sales and instrument en- 
gineering experience required; pre- 
ferably in petroleum or chemical in- 


dustries, 


Join independent division of estab- 
lished company enjoying growth and 
opportunity. 


Field sales engineers also wanted for 


Midwest and Southwest. 
Send complete resume to: 


Sales Manager 
Industrial Controls Division 
Manning, Maxwell & Moore, Inc. 
Stratford, Connecticut 

















December 1957 












> new books 





Automation and Technical Change, | 3 
pp., 10 cents 
This report presents the findings 


and recommendations of the Subcom- 
mittee on Economic Stabilization, 
based upon its study of the impact 
and prospective impact of automa- 
tion and technical change on American 
economy. (Order from Superintendent 
of Documents, Government Printing 
Office, Washington 25, D. C.) 


“0, 


Metrology of Gage Blocks, 119 pp., 
$1.50 
Proceedings of a symposium on gage 
blocks, held recently at the National 
Bureau of Standards, are now avail- 
able. The book contains 15 papers 
covering calibration, dimensional sta- 
bility, surface characteristics, phase 
correction measurements, surveillance 
and specifications. (Order from Sup- 


erintendent of Documents, Govern- 
ment Printing Office, Washington 25, 


D. C.) 


Control Systems Dynamics, Walter R. 
Evans, 282 pp., $7.00 
This book demonstrates the essential 


techniques for determining the re- 
sponse of linear control systems. 
Special emphasis is placed on the 


root-locus method invented and de- 
veloped by the author. The method is 
particularly useful in analyzing per- 
tinent differential equations in control 
systems. (Order from McGraw-Hill 
Book Co., 300 W. 42 St., New York 
36, N. Y.) 


A Second Survey of Domestic Elec- 
tronic Digital Computing Systems, 
M. H. Weik, 439 pp., $7.00 

Prospective users of electronic digital 

computers will find this book helpful 

in choosing proper equipment for each 
job. The Army’s new report contains 
engineering and programing charac- 
teristics of 103 commercially available 
systems. Reliability problems, modi- 
fications and improvements, personnel 
requirements, cost, applications, 
power and space requirements are 
taken up in some detail. (Order from 
OTS, U. S. Department of Commerce, 
Washington 25, D. C.) 


Orifice Meter Constants, John C. Diehl, 
114 pp., $1.00 

This handbook for the measurement 
of flowing fluids, such as gas, air, 
steam, oil and water, presents mater- 
ial contained in AGA Report No. 3. 
Many of the tables have been taken 
directly from that report. Tables list 
values of factors for “even” sizes of 
orifices in common line sizes. Other 
tables have been specially prepared to 
determine factors for unusual orifice 
and line sizes without resorting to in- 
volved empirical equations. (Order 
from American Meter Co., Inc., Phil- 
mont and Bustleton Aves., Philadel- 
phia 16, Pa.) 
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RATES and MECHANICAL 
REQUIREMENTS 


Box Number counts as one line 


50 characters and spaces per line 

















10°; discount on advance payment of 3 or more 
insertions ordered at one time 

POSITIONS WANTED .60c per line, payable 
in advance. No discount 

Minimum—1 column inch......... $13.00 

COPY MUST REACH THE ISA JOURNAL, GRANITE 

BLOG., 313 SIXTH AVE., PITTSBURGH 22, PA. NOT 

LATER THAN 10TH OF MONTH PRECEDING DATE OF 

PUBLICATION. 
REPRESENTATIVES WANTED Sales reps 


wanted by rapidly growing manufacturer of industrial 


and laboratory instruments Ketter than average 
commissions paid Several good, exclusive terri 
tories available Write % ISA Journal, Box No 


206€2 


POSITIONS WANTED 


INSTRUMENT MAINTENANCE ENGINEER — 
Engineer or technician with experience in main 
tenance of electronic and pneumatic instruments 
used in chemical processes. B.S. degree in EE or 
Mech. Eng. or equivalent Abbott Laboratories, 
Employment Division, North Chicago, Illinois. 

















POSITIONS OPEN 











EXECUTIVE ENGINEER INSTRUMENTATION: 
17 years diversified experience in chemical industry. 


Experience to apply, purchase, install, and maintain 


pneumatic or electronic instrumentation for com 
plete processes or plants. Bachelor and Masters 
degree in Chemical Engineering Looking for chal 
lenging position in_control work, technical and/or 
instrumentation Write % ISA Journal, Box Ne 
2064 

WANTED: ENGINEERING WRITER. Ex- 


cellent opportunity as junior editor for an in- 
strument and control magazine. Must be grad- 
uate engineer between 25-30 years with work 
experience in electronic instrumentation or re- 
lated equipment. Submit resumes to Box 2060, 
c/o ISA Journal. 





EXPERIENCED 
A/C METER ENGINEER 


Exceptionally fine opportunity with 
manufacturer of 
test 


leading national 


aeronautical and automotive 
equipment, and electrical indicating 
instruments for the design and de- 
velopment of A/C Vane Type and 


‘/C Dynamometer meters. 
Degree not necessary. 


Company located in beautiful sub- 
Excellent 


shopping, and recreational facilities. 


urban area. housing, 


Very stable business not dependent 


on Government contracts. Salary 


Position permanent. 


Send 


wide open. 
Many fine company benefits. 


resume to: 


Director of Personnel 
SUN ELECTRIC CORP. 
Avondale Avenue 
Illinois 


6322 
Chicago 31, 
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DECEMBER 1957 


16-18—Air Traffic Control Symposium, 
sponsored by Franklin Institute in Phila- 
delphia. Contact Air Traffic Symposium, 
Franklin Institute, Laboratories, 20th & 
Parkway, Philadelphia 3, Pa. 


Dec. 


18-19—EIA Conference on Maintain- 
ability of Electronic Equipment, Universi- 
ty of Southern California, Los Angeles. 
Contact J. A. Caffiaux, EIA, Engineering 
Dept., 650 Salmon Tower, 11 W. 42nd St., 
New York 36, N. 


Dec. 26-31—Annual Meeting of the American 
Society for the Advancement of Sciences 
held in Indianapolis, Ind. Contact Ray- 
mond L. Taylor, 1515 Massachusetts Ave., 

, Washington 5, D. C. 


Dec. 


JANUARY 1958 


Jan. 6-8—Fourth National Symposium on Re- 
liability & Quality Control, in Washington, 
D. C., sponsored by the PGRQC and ASQC. 
Contact W. H. Rombach, Chief Quality 
Control Engineer, Phileo Corp., 4700 Wis- 
sahickon Ave., Philadelphia 44, Pa. 


Jan. 8-10—Sixth Annual Seminar in Spectro- 
scopy, University of Florida. Contact W. 
T. Tiffin, College of Engineering, Univer- 
sity of Florida, Gainesville, Fla. 


xJan. 14-15—2nd Yankee Instrument Fair and 
Symposium, sponsored by the Boston Sec- 
tion ISA in Boston, Mass. Hotel Bradford. 
Contact Wm. Kennedy, Stone & Webster, 
49 Federal St., Boston, Mass. 


22-24— Second EIA Conference on 
Automation, Arizona State College, Tempe, 
Arizona. Contact J. A. Caffiaux, EIA, En- 
gineering Dept., 650 Salmon Tower, 11 W. 
42nd St., New York 36, N. 


Jan. 


Jan. 27-28—Sixth Annual Scintillation Coun- 
ter Symposium, sponsored by IRE, AIEE, 
AEC and NBS at the Hotel Shoreham, 
Washington, D.C. Contact IRE, 1 East 
79th St., New York 21, N. Y. 


Jan. 27-29—Annual Meeting of the American 
Society of Heating and Air Conditioning 
Engineers, Penn-Sheraton Hotel, Pitts- 
burgh, Pa. Contact Program Chairman, 
ASHAE, 62 Worth St., New York 13, N. Y. 


Jan. 27-Feb. 6—Engineering & Management 
Course, given by the University of Cali- 
fornia, Los Angeles. Contact E. P. Cole- 
man, Engineering & Management Course, 
College of Engineering, University of Cali- 
fornia, Los Angeles 24, Calif. 


Jan. 30-31—Seventh Annual Instrument Short 
Course, given by Los Angeles Harbor 
Junior College and the Southern California 
Meter Association at the College. Contact 
T. H. Ponton, Southern California Meter 
Association, 10219 Orange Ave., South 
Gate, Calif. 


FEBRUARY 1958 


* Feb.—National Canners Association Meeting, 
ISA Food Division participating. 


*Feb. 3-4—National Conference on Progress 
and Trends in Chemical and Petroleum 
Instrumentation, presented by the Chemical 
and Petroleum Division and Wilmington 
ISA. Contact Carl Sanders, E.I. duPont 
deNemours & Co., Inc., Louviers Blidg., 
Wilmington 98, Del. 


MARCH 1958 


March 2-6—ASME Gas Turbine Conference & 
Exhibit, sponsored by the Power Division, 
at Hotel Shoreham, Washington, D. C. 
Contact L. S. Dennegar, ASME, 29 W. 
39th St., New York, N. Y. 


*%March 11-13—Eighth Annual Conference on 
Instrumentation in the Iron and Steel In- 
dustry, sponsored by the Pittsburch Sec- 
tion at the Roosevelt Hotel, Pittsburgh, Pa. 


*&March 17-21—Nuclear Congress. International 
Amphitheater, Chicago. Contact John A. 
Dever, ISA Program Chairman, Minnea- 
polis-Honeywell Regulator Co., 707 W. 
Range St., Philadelphia 20, Pa. 
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March 24-27—IRE National Convention, New 
York City, Contact E. K Gannett, IRE, 


1 E. 79th St., New York, N. Y 

March 24-27—Physical Society’s Exhibit of 
Scientific Instruments and Apparatus, 
London. Contact Physical Society, 1 Low- 
ther-gardens, Prince Consortroad, Lon- 
don, I. 


March 27-29—Ninth Biennial Electrical In- 
dustry Show, Shrine Exposition Hall, in 
Los Angeles. Includes Fifth Annual Elec- 
trical Maintenance Conference. Contact 
Paul H. Hendricks, S. California Edison 
Co., P. O. Box 351, Los Angeles, Calif. 


APRIL 1958 


x April 1—Tenth Annual New Jerscy Sympo- 
sium on Control Systems Enginecring, to 
be held in Newark, N. J., sponsored by 
the New Jersey Section of ISA. 

April 1-3—ASME Conference, sponsored by 
ASME Instruments and Regulators Divi- 


sion at University of Delaware, Newark, 
Del. Contact L. B. Dennegar, ASME, 29 
W. 39th St., New York, N. Y. 


x April 2-4—ASME-IRD Conference on Self- 


Optimizing Control, ISA Feedback Con- 
trol Systems Division cooperating. To be 
held in Newark, Del. Contact R. P. 
Bigliano, du Pont de Nemours, Louvier 
Bldg., Wilmington, Del. 

April 22-24— Electronic Components Sym- 
posium, in Los Angeles, sponsored by 
PGCP-IRE, AIEE, EIA, WCEMA. Con- 
tact Raymond Soward, Convair, Pomona, 
Calif. 

MAY 1958 

*% May 4-7—Fourth National Flight Test Sym- 
posium, sponsored by ISA at the Park 
Sheraton Hotel, New York City. Con- 


tact Ralph H. Tripp, Grumman Aircraft 
Engineering Corp., Bethpage, L. I., New 
York. 

May 5-7—Conference on Automatic Techniques, 
sponsored by IRE, ASME, AIEE at the 
Hotel Statler, Detroit, Mich., Contact J. E. 
Eiselein, RCA Building, 10-7, Camden 2, 
N. J. 


Symposium of the 
PGMT at Stanford University, Stanford, 
Calif., Contact Dr. Arthur L. Aden, Stan- 
ford University, Stanford, Calif. 

May 6-9—Western Joint Computer Conference, 
sponsored by IRE-PGEC, AIEE, ACM at 
the Ambassador Hotel, Los Angeles. Con- 
tact Willis H. Ware, Rand Corp., 1700 
Main St., Santa Monica, Calif. 

*%May 12-14—4th National Instrumental Meth- 
ods of Analysis, Shamrock Hilton Hotel 


May 5-7—1958 National 


Houston, Texas. Sponsored by the ISA 
Analysis Instrumentation Division and 
Houston Section. Contact R. D. Eanes, 


L & N, Stanton Ave., Philadelphia 44, Pa. 


May 18-22—Conference and Exhibit, sponsored 
by the ASME Oil and Gas’ Power Division, 


at Bellevue Hotel, Philadelphia, Pa., Con- 
tact L. S. Dennegar, ASME 29 W. 39th 
St., New York, N. Y. 


%May 21-23—Instrumentation & Automatic 
Control of Power Systems—Today & To- 
morrow, by the ISA Power Division and 
the New York Section. Contact W. Welch, 
Long Island Lighting Co., L.I., N.Y. 

May 31-June 8—European Congress of Chem- 
ical Engineering and ACHEMA Congress, 
Frankfurt, Germany. Contact Dechama- 
Haus, Rheingart-Allee 25, Frankfurt a.m., 
West Germany. 


JUNE 1958 


*June—Summer Meeting, Society of Automo- 
tive Engineers, ISA Transportation Div. 
participating. Contact Carl Canfield, Borg- 
Warner Corp., Spring Division, Bellewood, 
Til. 


*xJune 2-4—6th National Telemetering Con- 
ference, Lord Baltimore Hotel, Ba!timore, 
Md., co-sponsored by ISA. Contact G. M. 
Thynell, Applied Physics Laboratory, 
Johns Hopkins University, 8621 Georgia 
Ave., Silver Spring, Md. 


SEPTEMBER 1958 


*Sept. 15-1°—Thirteenth Annual ISA Instru- 
ment-Automation Conference and Exhibit 
sponsored by the ISA Technical Dept., in 
Philadelphia, Pa. 
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Now... 


variable area 
flowmetering 
up to 12” 


pipelines 





The 844 makes conventional flowmetering old fashioned! 


Fischer & Porter Figure 844 FLOWRATOR Meter gives 
you all the advantages of variable area flometering 
... plus high capacity ... without the shortcomings 
long associated with older type meters. 

Here’s a sampling of what you get with the 844 
FLOWRATOR Meter . . . 


linear flow output — graduations are uniform, no 
square root calculations are necessary 

all-metal construction — available in steei, stainless, 
and Hastelloy 

wide metering range — accurately measures flows 
over 90%-95% of its operating range 

low, uniform pressure loss — loss as low as 10” water 
column, remains constant over entire flow range 


no straight run limitations -— freedom from long, 
straight runs of pipe 

self-cleaning action — fluid velocities and rising ac- 
tion of float keep meter clean and free from 
plugging 

high repeatable accuracy — based on predictable per- 
formance principles supported by extensive lab- 
oratory flow data 

mass flowmetering — can be made to reid directly 
in mass flow rates 
And there’s more! For complete information on 

Figure 844, write for Catalog 10-A-43. Address 

request to Fischer & Porter Co., 627 County Line 

Road, Hatboro, Pa. In Canada, write Fischer and 

Porter (Canada) Ltd., 2700 Jane St., Toronto, Ont. 


FISCHER & PORTER CO. 
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This is a rare photograph . . . presented in a com- sideration ; exceeds on many. Look at the diameter 
across the skirt... that’s one reason for the re- 


markable Cy of K&M valves. Look at skirt length; 
the solid, not fabricated, design. Measure 
the rugged guide posts and the large column. 


pletely unretouched form. It shows the inner valve 
of leading makes of diaphragm control valves. The 
inner valve determines the control result. 

The most amazing fact is the size... all are 


listed as two inch valves, All are high lift. But Examine the machining and the super-finishing. 
It’s no wonder . . . K&M is the valve that likes 


compare them. 
to be compared. It’s a better valve and a better value 


Note the Kierey & MUELLER inner valve at the 
far left. It equals the others on every point of con- by every measure of comparison. 


FOR THE COMPLETE FACT 
write for the K&M Valve Engineer- 
ing Data Catalog, Bulletin CV53. 












diaphragm.control valves ~~ | 
_ KIELEY & MUELLER, INCORPORATED § 
: 
& Our 78th Year Oldest Pressure and Level Control Valve Manufacturet 
64 Genung Street, Middletown, New York 
ISA Journal Dec 
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SEST of everything 


in process control 


dac 


Swartwout pioneered electronic process con- Pioneering has its difficulties, but it has one 
trol. It was evident that fully electronic con- overwhelming advantage over the late comers; 
trol . . . with no signal lags, no dead bands, it is unrestricted, it offers free choice ... 
with infinite resolution in place of step changes nothing desirable is locked out. 
. . would offer the ultimate in process op- ; mnie , 
P P And this “best of everything” in concept is 
eration. . )  : , 
a ; offered to you in the most practical design of 
Swartwout’s position was unique. As the the instrument itself. 


first company, it had a clear field. The origi- 
nal research and development was free to 
select, test and determine the ideal circuit 
from countless combinations which were ex- 
plored. Both AC and DC systems were built 
and tested. 


leadership. 


One combination emerged which incor- 
porated the best characteristics for the con- 
trol job: AC for the transmitter or sensor 
circuit because of its greater stability under 
high gains, the dependability of components, 
the trouble-free characteristics of the trans- 
mitter and the ease of explosion-proofing; 
then DC from the controller to the final ele- 
ment actuator. 


The series of patents issued to Swartwout 
are evidence of the originality of concept and 
of real contributions to the art. 


-.-e- world teader in 


SWARTWOUT electronic process 
imstrumentation 
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You are years ahead with AutroniC Control 
. and you'll stay ahead with Swartwout 





THE SWARTWOUT COMPANY 
18511 EUCLID AVENUE, 
CLEVELAND 12, OHIO 


ISA 











Masoneilan 60000 Series... 


ALL-IN-ONbN 





\ gh Pen Movement 
a 8 
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es 

Ball and socket pivot, common axis of 

rotation for pen or pointer and set point 

‘his is the Masoneilan balanced amplify- index, provides maximum flexibility ia am 
ng relay type pilot featuring large ca- adding pens and supplementary com 
2acity, frictionless floating action valve trol functions. Gearless friction Gam | 
and cleanable sapphire orifice. permits precise adjustment of set point, 7 
4 

















° : Proportional a Differential 
- Control Gap 
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DIRECT 
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REVERSE 
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MEET 


REVERSE 





One simple adjustment ot knurled wheel 


selects type of control and simultane- 
ously adjusts proportional band or width 
of differential gap. 















NEUMATIC CONTROLLER 


Advanced design features exclusive Gimbal Unit, plug-in 
pneumatic units, and interchangeable unit subassemblies — 
enabling selection of variety of control types and supplemen- 
tary functions IN ONE CASE. 






















The Masoneilan 60000 Series offers a basic design instrument with 
a wide selection of variations and combinations with which you are 
able to obtain accurate, dependable, pneumatic process control — 
however complex. 








Types of Control include On-Off, Proportional, Differential Gap, 
Proportional-Reset, Proportional-Derivative, Proportional-Reset- 
Derivative. 






Supplementary Functions include Pneumatic Set, Time Schedule, 
Differential. 


Combinations possible are Dual, Dual Selector and Duplex types. 






Recording, Indicating and/or Transmitting varieties are available. 






The features illustrated here, plus sturdy construction, ease of cali- 
bration and adjustment, accessibility and freedom from mainte- 
nance, make the 60000 Series truly the “‘instrument man’s instru- 
ments” and the treasurer’s friends. 









Ask the Mason-Neilan office nearest you for a demonstration of 
these advantages — or write for catalog. 


M ason-Neian 


Division of Worthington Corporation 
29 Nahatan Street, Norwood, Massachusetts 








SEVENTY-FIFTS 












Sales Offices or Distributors in the Following Cities: 
New York * Syracuse * Chicago « St. Lovis * Tulsa * Philadelphia * Houston * Atlanta « Cleveland 
Cincinnati * Kansas City * Phoenix « Detroit * San Francisco + Lovisville + Salt Loke City + El Paso 
Albuquerque « Charlotte « Los Angeles * Corpus Christi * Denver * Appleton «+ Birmingham 
New Orleans « Seattle * Mason-Neilan Regulator Co., itd., Montreal and Toronto 
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Addition of reset, derivative, pneumatic 
set, differential or time schedule func- 

by means of standard interchange- 
_ able subassemblies. 





Wide selection of primary elements to suit process requirements — helical or spiral coils; 
bellows; diaphragm; or mechanical connection such as flow meter shaft. 























¢ Split second actioy 
- small flow contre 


et 6,000 psi 
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New achievement by Annin in 
high pressure control and precise 
valve response for Research — 
Development — Process applications 








Annin’s new Model 9460, designed for working pressures 

to 6,000 psi, provides research, pilot plant and process 

control engineers with an extremely responsive small flow 

control valve suitable for low capacity systems. The 

operator will fully stroke in either direction in 0.75 seconds 

or less. New design features include: 1) integral 

positioner, open-on-air-failure or close-on-air-failure 

action; (2) Annin’s 600 Series Domotor operator; 
differential area piston, eliminating need for loading 

regulator; (4) universal stuffing box for —400°F to 

750°F; 5] offset globe or angle body design; 6) valve plug 

stem and seat ring common to both globe and angle 

bodies. For reliable fluid control and flexibility 

of application Annin offers the best source 

for solving any small flow control problem. 








Model 9461 angle body 


Angle bodies are availoble 
with body sections rotatable 
in 90°increments for piping 


convenience. 


Ynnin 


ES 

YOURS FOR THE ASKING — ion bapa 

Complete information and specifications Rf 
are contained in Bulletin No. 9400. 





Write for your copy today. 
THE ANNIN COMPANY 
DIVISION OF THE ANNIN CORPORATION 
6570 Telegraph Road, Los Angeles 22, California 


A NNI VALVES 
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Phase Shift Compensation Eliminated 
In New HELIPOT’ Precision Potentiometers 


SPECIAL D-H ALLOYS MAKE 
AIR-CORE WINDINGS PRACTICAL! 


Helipot’s purpose in designing its new, air-core wound series 7700 
Potentiometers was to make possible operation at higher frequencies 
with 0° phase shift—thereby eliminating compensation circuitry. 

In nearly all multi-turn potentiometers, resistance wire is wound 
on an insulated copper-wire mandrel. This type of mandrel is used 
because it has uniform diameter, good heat conductivity and high 
thermal capacity. However, a disadvantage of such construction is the 
relatively large distributed capacitance between the resistance wind- 
ing and the mandrel. When such a potentiometer is used as an AC 
Voltage divider, the output generally differs in phase and magnitude 
from the desired output. This interferes with the effective use of high 
accuracy potentiometers unless compensation is applied somewhere 
in the circuit. 

Helipot engineers desired to eliminate these problems by eliminat- 
ing the copper-wire mandrel. But the elimination of the mandrel also 


eliminated the support for the winding. Needed, therefore, was a type 
of wire that would make a self-supporting air-core winding. 

At Helipot’s request, Driver-Harris went to work with these speci- 
fications: The wire must be of dependabie uniform hardness so that 
in stretching it, equal spacing between turns is obtained, free of creep. 
This is essential to linearity. The wire also must be of unvarying di- 
ameter for uniform resistance. And its surface must be extremely 
clean—free of oxide coating to minimize contact “noise”. 

Driver-Harris produced the wire—a special hard-drawn form of 
Karma* and Nichrome* V. And Helipot produced its new 10-turn 
series 7700 potentiometers in a resistance range from 200 to 5000 
ohms. With this radically new air-core winding, linearity approaches 
the resolution of the unit without resort to padding or shunting. And 
phase shift in AC circuitry is reduced to less than 0.1°. 

Since 1899, Driver-Harris has produced 132 special-purpose alloys 
in just this fashion—in answer to a particular problem and extraor- 
dinary specifications. If your own engineering and product develop- 
ment plans currently hinge upon a special alloy—why not bring your 
problem to Driver-Harris. Your inquiry is invited. 


*T.M. REG. U.6, PAT. OFF. 
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Easily disassembled— Unitized construction of all Easy accessibility— All adjustments, filters, and 


controller components simplifies maintenance restrictions are easily reached on the face of 
... makes reassembly foolproof. No need to the controller. Control action is reversed by 
dismantle stack to clean pilot assembly. turning reversing plate 90 degrees. 


with the 





. ; * i % it « 
Rate action easily added— Add rate action 5 # rn © 3 ¢ ] y ° 


simply by removing deviation section, 
inserting longer studs and rate unit, and 
replacing deviation section. 








Three ranges of reset rates— Movea single Field-mounting manifold—Furnished for installations — 
sealing screw for choice of three reset where controller is not mounted on the recorder. Has q 
ranges: 0.2-100, 0.01-5, or 0.04-20 re- same quick-connect arrangement as rear of recorder, 3 
peats per minute. and external reset feedback or bypass relay for r 


bumpless transfer from automatic to manual ¢ 
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MODEL 10A, A-C ELECTRONIC VOLTMETER 


ALL-TRANSISTOR CIRCUITRY 

Self-contained battery power. Aill-tran- 
ON PRINTED WIRING sistor circuitry on printed wiring. Unique 
: a sensitivity and stability are ideal for field 
Now, for the first time, you can order precision or bench testing of modern communica- 
instruments from a complete, lightweight line of tion and data-handling equipment. Meas- 
miniaturized units of identical size. Salient features ures voltages aay gmueeeale to os 
are battery operation, transistor circuitry, printed volts full-scale mae 2 
ring. R f , ; cycles to 500 kiloeyeles. Size 6"x8"x6% ” ; 
| wiring. Rubber feet and collapsible leather handles weighs only 5 Ibs. Troublefree Operations 

guarantee easy, practical stacking. Also readily Competitively priced. 


} adaptable to standard rack mounting, these units 
assure instant stable operation with no warm-up 
time. Contact your CEC field office, or write today 
for Bulletin CEC 7000-X7. 


MODEL 25A 

TEST OSCILLATOR (TELECOMMUNICATIONS) 
8 preset frequencies (pushbutton) 

Balanced output—600 ohms impedance 


MODEL 15A 
MULTI-RANGE A-C VOLTMETER 


Balanced input—30 cps to 300 kc ¥ 
1 mv to 300 v full-scale 








MODEL 14A, TRUE-RMS A-C VOLTMETER 
0.5 mv full-scale 
Response: 10 cps to 500 kc 


MODEL 20A 
TEST OSCILLATOR 


15 cps to 150 kc 
0.5-ohm output impedance 





MODEL 21A 
TEST OSCILLATOR (PUSHBUTTON) 


8 preset frequencies 
15 cps to 150 kc 


MODEL 11A, 08M/OBA METER 


For bridging 600-ohm circuits 
Balanced input—50 cps to 25 kc 





MOOEL 40 SERIES 

CARRIER FREQUENCY ATTENVATORS 
0.2 db accuracy, d-c to 600 kc 

1-db steps to 82 db 





Consolidated Electrodynamics 


ALECEE DIVISION 325 North Altadena Drive, Pasadena 15, California 
OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Type IZA pneumatic 
Temperature Transmitter 
| Improves Remote Contro 


is no easier, simpler way to measure 
mote temperatures, over so wide a range, with 
th high sustained accuracy and speed, and 
80 low a cost! 


i¢ Type 12A Temperature Transmitter con- 

fis temperature measurements to a linear air 

tput signal, which is transmitted to any stand- 

d 315 psi recorder or controller. Measuring 

of 50, 100, 200, or 400 degrees F. are avail- 

set as required within the over-all trans- 

iter range of —100°F (lower when necessary ) 

+1000°F. Fully compensated for ambient 

peratures and pressure, this rugged, highly 

sive instrument performs outstandingly 

Mer the most severe conditions. And it's 
sitive to mechanical vibration. 


The transmitter weighs only 7 pounds with its 
integral mounting bracket. It can be mounted 
anywhere... in any position . . . even directly 
on a bulb socket! The gasketed, weatherproof 
housing permits installation in any hazardous, 
corrosive, or outdoor location. Transmission line 
is conventional air tubing — no troublesome 
conduit, no costly capillary to run. 


Derivative action is furnished for optimum per- 
formance when process or transmission lags 
exist. 


Write for Bulletin 13-17. It explains fully why 
the Foxboro Type 12A Temperature Transmitter 
gives better performance with lower installation 
and maintenance cost. The Foxboro Company, 
3412 Neponset Ave., Foxboro, Mass., U.S.A. 


Pneumatic lemperature 
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: and magazine, master timing unit, and control unit. Both the control and 
















Early 
Europe 
Glass 
Blower 


Look at this new flight-test oscillograph- 


CEC’s new 5-122 operates in a temperature range of —65°F to +250F 
at altitudes to 120,000 feet. Twenty-six channels (plus two static 
reference traces) can be recorded. The 5-122 also meets the challenge of 


minimum size, consists of three small, separate modules — oscillograph 


master timing units can be installed in remote locations. 


/ Other features include new jump-speed selection method, flash timing, 
and improved automatic record-identification systems; explosion-proofing 
| By in accordance with military specifications; crash-resistant magazine; 
we, and ;rovisions for synchronizing the 5-122 into an over-all data-acquisition 
~ system. Compact size is 11” wide by 8” high by 1812” long 
— Weight is 80 'bs. fully loaded, 55 Ibs. without magazine. Power 

requirements: 200 volts, 400 cycle, 3 phase. Contact your nearby CEC 


field office, or write for Bulletin CEC 1585-X8. 


...and 7 new high-temperature ga/lvanometets 


Another important first in flight-test recording is CEC’s new family 
of High-Temperature Galvanometers. Accuracy is guaranteed | 
in ambient temperatures to 250°F for extended periods 


with a flat response from 0 to 3000 cps. 


Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 
OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD® 
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le s lf HAS THE KNOW-HOW AND 


EXPERIENCE REQUIRED TO PRODUCE 
CUSTOM-BUILT DELAY LINES TO 
YOUR EXACTING SPECIFICATIONS. 


1st in sales! 1st to submit the most definitive laboratory 
reports with all custom-built delay line 
1st company devoted exclusively to the prototypes! 


manufacture of delay lines! 
ken-vision, knowledge, perception... 


1st in research, design and development of as, ESC has the ken to produce the finest 
custom-built delay lines! custom-built delay lines in use today. 


Exceptional employment opportunities for engineers experienced in pulse techniques 





7 \\'// CORPORATION 


i. J Cus 534 Bergen Boulevard, Palisades Park, New Jersey 
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Single Solenoid: operates 
when solenoid is energized; 
returns automatically when 
de-energized. 


Dual Solenoid: operates when 
either solenoid is energized; 
will not return until opposite 
solenoid is energized. Sole- 


noids may be energized con- 
tinuously or momentarily. 





J.1.C. Construction: single and 
dual solenoids, with sub-plate 
mounting. 
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| SOLENOID VALVES 
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Now available: 
full line of ASCO 4-way 
solenoid valves 








(PRESSURE) 


C2 EXHAUST Cl 


Preise. 


power driven in both directions by line pressure 


Now available in %” through 1” sizes, these valves are positive 
in action. When the solenoid is de-energized, line pressure ap- 
plied to the top of the pilot core forces it off the seat, eliminating 
possible sticking caused by residual magnetism. Line pressure 
is applied to Chamber A, moving the piston-disc assembly to 
the left. When the solenoid is energized, Chamber A is ex- 
hausted and line pressure drives the piston to the right. 


absolutely tight seating — no leakage 
Combination of metal to metal and resilient seating provides 
dead tight shut-off — even on air. No grinding, lapping or close 
adjustments are necessary. 


Available in standard, watertight or explosion-proof solenoid 
enclosures, the Bulletin 8344 permits cycling rates to 850 per 
minute — mounted in any position. Design simplicity eliminates 
maintenance problems. 


J.1.C. construction available 
These 4 way valves are available in all sizes to meet J.LC. 
(Joint Industry Conference) standards. Valves are provided 
with sub-plates, vapor-proof solenoid enclosures, and manual 
overrides, and are electrically inoperative when the cover is 
removed. 

New ASCO Condensed Valve Catalog No. 201 is now avail- 
able. Write today for this basic reference on solenoid valves. 


AUTOMATIC TRANSFER SWITCHES 
ELECTROMAGNETIC CONTROL 


Automatic Switch Co. 


52-H Hanover Road, Florham Park, N. J., FRontier 7-4600 
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Glace Engineering Corporation 
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GENERAL NUCLEAR ENGINEERING CORPORATION 
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Where work and play are combined — profitably! This fast-growing 
electronics, nucleonics and mechanical engineering and research center 
of Florida invites you to join these major business firms who have lo- 
cated in this area. Available skilled workers, excellent schools, fine 
transportation make an ideal community in which to live, work and 
play where most people dream of retiring. Write on your letterhead 
today for informative literature. 

Note: Persons seeking positions with St. Petersburg industries, please 
write Florida State Employment Service, 1004 First Avenue North. 


= 
ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 
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BUTENE-2-(TRANS) 
BUTENE-| 





BUTENE-2 (CIS) 





BUTADIENE 
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Autoattenuation feature of Model 154-C is illustrated by frade 
gram of sample containing saturated and unsaturated hyd ” NCLUDE 
carbons. Note attenuation of iso+normal butane and butenel 

SUBSCRI 








(cis), largest components of this six-part mix. 


IS/ 


Automatic Range Control Accessory for P-E Model 154-C 


PERMITS UNATTENDED OPERATION 


BET 12 
ISSUE 
INCI 


Detecting and calculating parts-per-million in gas chroma- « NEW precision temperature control keeps column temperatit 
tography has always demanded constant attention to manual level within 0.1° C. AUGUS" 
range control, keeping major component peaks of the fracto- * NEW high temperature column accessory analyzes liquids a Advar 
gram on scale where they can be measured. solids boiling up to 425° C. 

Such continuous undivided occupation with range con- * NEW copper oxide combustor handles complex hydrocafte SEPTEM 
trol is annoying, time-consuming and wasteful. Now Perkin- analysis. — 
Elmer makes it unnecessary—with an Automatic Range » NEW versatility with fifteen different column stationary pha Confe 
Control accessory for the new.Model 154-C Vapor Fractom- for all types of problems—and sampling accessories for top a 
eter. Analyst time and temper are saved by a device that racy and reproducibility. NOVEM’ 

ee 


keeps big peaks on scale automatically. Perkin-Elmer Auto- 
matic Range Control means attention-free chromatographic 
analysis, speeding up routine work and relieving the analyst 


Write us at 850 Main Ave., Norwalk, for complete details Show Re 
in a new brochure on Perkin-Elmer Vapor Fractomete 


of a time-consuming, uneconomical chore. DECEME 
Add automatic range control to other outstanding fea- INSTRUMENT DIVISION lacs 
tures of the brand-new Model 154-C Vapor Fractometer, P. ] 4 E] oe nué 
- 
and it is evident why this Perkin-Elmer instrument is first er. 1Tl mer Compr 
in its field. For example: NORWALK, CONNECTICUT 
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ADVERTISEMENTS 


Ser vice NEW PRODUCTS 


NEW LITERATURE 


Uf C a Ud in this issue, just circle “Key Numbers” 


on the handy tear-out postcard below. 


Circle the numbers of the items wanted, New Literature descrip- 
tions begin on page 94A, and New Product descriptions begin on 
page 84A. Check to make sure your name, firm name and ad- 


dress are printed on the card. Just mail—no postage needed. 
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The ISA Journal 


brings you every month the latest theory and practi 


in the field of Instrumentation and Automation— 


> Measurement > Testing > Control 
> Telemetering Logging > Scanning 
> Communications > Data Handling . Computers 


Enter your subscription today. Domestic Rates: 1 year $4.00; 2 years $7.00; 3 years $9.00; 5 
years $12.50. Group Rates: 3 1-year subscriptions $3.00 each; 5 1-year subscriptions $2.50 each. 











~~” Just check box en reverse side of this Readers’ Service Card, sign and mail. We will 
begin your subscription with the next infermation packed issue of the ISA JOURNAL. 
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YO) Response in seconds rather than hours, re- 
OU mote indication and control, and an exclu- 
| sive design of the electrolysis cell guaran- 
US lees top performance from CEC’s 26-310 
Process Moisture Monitor. Measurements 
Of ue accurate down to one part per million. 
C9 With a step-function change in sample con- 
centration, the 26-310 will give approxi- 
f mately 63% response in 30 seconds, 95% 
sponse in One minute. The 26-310 is 
‘quipped with an accurate flow regulator 
and thermostatic temperature control. A 
ive-step attenuator gives precise readings 
Wer the full-scale ranges of 10 to 1000 

ph | Parts per million. 
The all-weather Analyzer is explosion- 
Qf | Moof for Class 1, Group D, Division 1 haz- 


AN) 


CEC’s NEW 
PROCESS MOISTURE MONITOR 











ardous locations. The Control unit is de- 
signed for control-room installation with a 
standard recorder. Contact your nearby 
CEC field office, or write for Bulletin CEC 
1845-X4. 


APPLICATIONS 
Monitoring moisture content of instrument air streams. 
Recording moisture level of feed stream to a low-temperature 
distillation unit. 

Measuring water-vapor content of feed stream toa 
polymerization unit. 

Monitoring water content in natural-gas transmission lines. 
Monitoring dehydrating towers in gasoline plants for 
automatic regeneration. 

Measuring water-vapor content of stored petroleum gas. 


Monitoring the effectiveness of air-dryers in a process plant. 


¢ Consolidated Electrodynamics 





300 North Sierra Madre Villa, Pasadena, California 


Offices in principal cities throughout the world. 
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Why crystal gaze... 
you can start closing loops now 


with a Beckman / 112 Data Processing System 


No one knows better than the operator of an on-stream process 
facility that fully automatic, closed-loop controllers are a part of his 
future. Perhaps he is already using data processors, or even 
closed-loop controllers of sorts— probably decentralized, multiple-ins 
installations of analog equipment. No doubt he would like something 
better. He has been promised a whole lot more. 


He has been promised accurate, reliable, fully integrated systems — 
closed-loop, digital controllers that will turn operational nightmares of 
today into the production dreams of tomorrow. And no doubt he will get 
them, but the question is when? Can he afford to wait? 

He doesn’t have to wait. He can swap his crystal-ball system of tomorrow 
for a mirror reflection of his processes today. An accurate, reliable, 


fully integrated data-processing system —compatible with automatic 
controllers—is already a “hardware” reality. The Beckman 112 System 


is at work in the process industries now. Combining the best features 


of analog and digital methods, the 112 is on the job around-the-clock— 
monitoring stream variables, giving off-limit warnings, performing 
the mathematical computations for continuous control, and 
producing digital readout in readily usable form. 
For information on how Beckman Systems Division can provide 
you with a field-tested system to meet your process needs now, 


write for Data File 2D-12-30. 


Operator sits at streamlined 
112 control console, with 
entire process at 

his fingertips. 


Beckman® i 
Systems Division 


325 N. Muiler Ave., Anaheim, California 
a division of Beckman Instruments, Inc. 
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